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^'xTfjaual  Report  and  Pro£:ram 
of  the 

soTj^nERij  for::cst  ezp::rii.ii::jt  st^.ticij 

1927  * 

Qcneral 

gix  years  navu  nov/  elapsed  since  i.he  Southern  Station 
was  establid'hed  m  July,  1^j21.   This  is  the  seventh  annual  re- 
port to  "be  made  ooverixig  tnc  prOcL-^t-s  ol  research  at  this  Sta- 
tion and  is  the  first  one  not  to  he  prepared  by  R.  D.  Forbes, 
v/ho  on  July  1,  19.-.?,^  roundel  out  six  years  of  service  as  r>irector 
of  this  Station,  at  v;hich  tiue  he  v/as  transferred  to  assume  the 
duties  of  Director  of  the  ne-u'ly  established  ;j.legheny  Forest  Ex- 
periment Station  in  Pemisylvania. 

During  the  past  six  years  the  forestry  movement  in  the 
South  has  rapidly  forged  ahead.   The  part  which  Mr.  Forbes  has 
played  in  the  development  of  forestry  in  this  great  section  can 
not  be  measured.   For  ten  years  he  was  one  of  the  very  few  tech- 
nically trained  foresters  vvorlcing  in  this  region  whose  influence 
has  been  felt  in  all  lines  of  forestry  work,  and  no  small  part 
of  the  progress  made  can  be  laid  to  his  untiring  efforts.   For 
four  years  as  Scate  Forester  of  Louisiana,  followed  by  six  years 
in  charge  of  the  activities  of  the  Southern  Station,  ne  has  wit- 
nessed a  remarkable  progress  in  the  development  of  forestry  in 
this  region.   Of  the  nine  Southern  states,  ail  or  portions  of 
which  are   includca  v/ithm  the  boundaries  of  the  Southern  Sta- 
tion territory,  but  one  state,  Texas,  xiad  an  organized  division 
of  forestry  before  Ivlro  Forbes  took  the  position  of  first  State 
Forester  of  Louisiana  in  1917.   Since  then,  state  forestry  de- 
partments have  been  organized  in  each  of  the  other  seven  states 
excepting  xirkansas.   Alabama  created  a  forestry  department  in 
1923,  Georgia  in  1924,  Okl^lioma  in  1925,  Mississippi  in  1926, 
Florida  and  South  Carolina  in  1927. 

Notable  progress  has  been  made  in  a,ttacking  the  great- 
est obstacle  to  the  practise  of  forestry  in  the  Southern  region, 
namely,  forest  fires,  and  especially  so  in  those  states  where 
forestry  organizations  have  been  established  for  any  length  of 
time.   Public  opinion  is  coming  to  the  realization  of  v/hat  the 

*This  report  covers  the  period  from  January  1  to  October  15, 
1927. 


Tlio  astabiishncnt  of  i.ny   furtiior  "branch  stations  in  ad- 
dition to  those  at  Bo£^-alasa,  Urania,  Starlic ,  and  Camp  Pinchot , 
should  await  the  tino  i/ho-n  it  \/ill  oo  possible  to  have  sonioone  in 
perroanent  residence  not  only  at  Bo^^alusa  and  Urania  but  at  any 
new  stations  as  well.   It  is  our  opinion  that  for  satisfactory 
protection  of  cxpeririontal  plots  and  for  the  purpose  of  assist- 
ing in  the  ruecessary  supervision,  someone  should  be  in  continual 
residence  at  these  centers  of  worl:. 

During'  the  last  year,  the  routine  \7ork  of  reexamina- 
tions and  annual  burns  of  the  vcj?ious  permanent  plots  at  Bogalusa 
and  Urania  has  not  taken  up  more  tuan  one-half  of  any  one  man's 
time  and  as  a  general  rule  considerable  periods  of  time  elapse 
when  no  one  is  at  these  substations. 

Consideration  of  possible  locations  for  new  branch  sta- 
tions is  always  kjpt  in  mind  and  our  territory  is  being  studied 
at  every  opportunity  with  this  in  view.   One  of  the  purposes  of 
the  extensive  surveys  has  been  to  look  over  the  possibilities 
which  different  places  offer  for  suitable  branch  stations.   The 
forest  association  map  for  txio  South  which  has  recently  been 
prepared,  v/ill  be  found  very  he^i-pful  in  showing  us  the  extenii  and 
importance  of  the  various  pine  and  hardwood  types  and  in  the 
choice  of  oenters  from  which  field  work  can  be  carried  on  to  the 
greatest  advantage.   Jlov/ever,  there  seems  to  be  no  need  of  decid- 
ing on  points  for  the  location  of  additional  branches  until  such 
times  as  the  permanent  staff  is  again  up  to  its  full  quota  and 
the  work  that  has  already  been  started  is  well  under  way. 

j'illotmont 

The  allotmtjnt  for  the  fiscal  year  1928  is  :|41,290,  an 
increase  of  approximately  .^E500  over  the  amounts  available  dur- 
ing each  of  the  preceding  three  years.   This  increase  has  come 
about  through  legislation  passed  by  the  last  session  of  Congress 
through  the  efforts  of  Sen<ator  Fletcher,  whereby  -^5,000  was  made 
available  for  additional  research  work  on  naval  stores.   Approx- 
imately half  of  this  amount  has  been  apportioned  to  the  Forest 
Products  Laboratory  for  research  into  gum  production,  while  the 
other  half  is  being  used  by  the  Southern  Station  to  further  the 
work  at  Starke.   This  addition  lias  permitted  us  to  employ  a  Jun- 
ior Forester  to  assist  I.Ir.  wyman  in  the  investigations  of  yield 
of  gum  and  chipping  methods. 

^■J-though  the  work  of  LIr.  Gemmer,  the  technical  forester 
working  at  the  Camp  Pincxiot,  Florida, branch,  is  being  supervised 
by  the  Southern  Station,  his  salary  is  being  paid  from,  adminis- 
trative funds  provided  by  the  Eastern  District  of  the  Forest 
Service. 

Personnel 

In  the  transfer  of  Director  Forbes,  which  transfer  fam- 
ily affairs  made  necessary,  the  Southern  Station  has  suffered  a 


loss  v/hicli  it  is  impossible  to  cstimcte.   luo  to  liis  intimate 
knowlelge  of  every  line  of  Station  rxtivity  v/itli  each  of  which 
he  has  been  so  closely  asscciatel  during  the  past  six  years,  or 
since  the  Station  was  establishel,  his  advice  will  be  sorely 
missed.   The  fine  spirit  of  cooperation  evidenced  by  the  remain- 
der of  the  staff  has  already  gone  a  long  way  in  successfully 
continuing  the  program  of  worli  which  had  made  such  auspicious 
headv/ay  under  l.Ir.  Forbes'  direction. 

The  Stacion  considered  itself  fortunate  in  obtaining 
the  services  of  a  forest  ecologist .  Dr.  L.  «I.  Pessin,  who,  dur- 
ing his  seven  odd  mcnrhs  v/itn  us,  prove>l  to  be  of  great  help  in 
the  consideration  of  a  number  of  our  problems,  especially  by 
reason  of  his  in"Dimate  knowledge  of  tne  basic  natural  sciences, 
gained  tlnrough  careful  individual  research  and  study  over  a 
considerable  ny.mber  of  years.   His  resignation  to  accept^  the  po- 
si-cion  of  Plant  Pathologist  at  the  Texas  State  Agricultural  Ex- 
periment Station  v/as  a  severe  loss.   Txiat  ?.nother  man  of  his 
training  ojid   ability,  particularly  if  he  were  trained  in  soils, 
would  be  a  v.aluable  addition  to  the  Station  is  the  view  ex- 
pressed by  all  tho  staff  who  worked  v/ith  Dr.  Pessin. 

On  ^.pril  1,  1SE7,  the  permanent  staff  was  for  the  time 
being  brought  to  its  full  complement  of  seven  technical  members, 
through  the  transfer  "cc  us  of  ^^ssistant  Silviculturist  W.  G. 
Waiilenberg  from  Montana.   He  brought  with  nim  valuable  exper- 
ience and  an  excelloxit  background  for  investigative  work 
gained  through  eight  years  in  nursery  and  planting  practice  at 
the  Northern  Rocky  Mountain  Forest  Experiment  Station. 

The  Junior-Clerk  vacancy  caused  by  Mrs.  Nolan's  res- 
ignation v/as  filled  by  Mrs.  Black.   By  the  cooperative  arrange- 
ment with  District  Inspector  Evans,  the  Station  obtains  part 
time  services  of  an  additional  Junior-Clerk,  Miss  Turnbull. 
Considerable  temporary  clerical  help,  amounting  to  3^  continu- 
ous weeks,  has  also  been  employed  in  order  to  bring  office  v/ork 
up  to  date. 

Some  additions  in  persorniel  have  been  made  at  Starke, 
largely  through  the  additional  funds  pro»vided  for  naval  stores 
research.   Junior  Forester  V.  L.  Harper,  a  recent  graduate  of 
th3  University  of  California  forest  school,  reported  on  July  1, 
19E7.   A  Junior-Clork,  Miss  Ov^en,  wo.s  appointed  in  August,  and 
on  October  1,  L.  D.  Vining  filled  the  newly  created  position  of 
"Superintendent  of  Naval  Stores  Field  Station".   His  appoint- 
ment will  relieve  the  technical  staff  of  considerable  supervi- 
sion of  thu  routine  work  of  chipping,  dipping,  etc. 

During  the  period  under  report,  18  man-months  of  tem- 
porary technical  help  has  been  employed,  mostly  men  in  training 
for  permanent  positions  v;ho  are  obtaining  additional  experi- 
ence in  actual  forestry  v/ork.   Most  of  thuse  men  returned  to 
various  forest  schools  for  additiojinl  training. 


The  vacancies  causocL  by  the  transfer  of  Director 
Forbes  and  the  resignation  of  Dr.  Pessin  have  not  as  yet  been 
fillecL. 

Forest  Schools 

The  lack  of  suitably  trained  foresters  in  the  Soath 
is  in  part  due  to  a  lacx  of  adequate  forest  schools,  jit   the 
present  time,  with  the  development  of  forestry  in  the  South 
and  the  growing  apx:ireciation  of  the  need  for  putting  our  land 
to  work,  there  is  a  demand  for  foresters  that  the  technical 
schools  throu{_^hout  the  country  cannot  supply.   These  men,  un- 
fprtunatoly,  are  for  the  most  part  from  the  liorth,  vrlth   ex- 
ceedingly limited  Southern  experience,  if  any.   V/ith  the  very 
great  area  of  forest  land  nov;  in  the  Soutn,  a,  large  part  of 
which  will  undoubtedly  remain  always  as  forest  land,  there  is 
going  to  be  need  for  a  great  number  of  technically  trained  men 
who  v/ill  have  as  good  a  tr:iining  in  forestry  as  can  be  had  at 
any  of  our  institutions.   The   South  for  m:i-ny  years  has  pro- 
vided wood  products  for  the  development  of  the  nation  and  in 
this  way  has  furnished  a  large  basis  for  the  prosperity  of  the 
country.   In  view  of  tiie  situation  regarding  cur  forest  land 
and  our  forest  schools,  it  is  believed  that  some  definite  and 
concrete  action  should  be  trJcen  locking  specifically  toward 
building  up,  when  we  can,  our  Southern  institutions. 

Because  of  the  start  already  made  a,t  Louisiana  State 
University,  it  is  believed  that  its  forest  school  affords  an 
excellent  opportunity  for  such  rji  institution  of  the  higliest 
caliber,   ^it  the  present  tine  the  staff  of  the  Louisiana  forest 
school  numbers  tiiree  men,  and  in  our  judgment  there  should  be 
at  lo^ast  double  this  number,  and  these  men  should  all  be  recog- 
nized authorities  in  their  particular  branches.   Louisiana 
State  Forest  School  has  now  an  excellent  building  and  equipment 
but  needs  cadiitiona.1  personnel.   The  less  of  much  taxable  for- 
est wealth,  the  exhaustion  of  the  sulphur  mines,  and  the  ex- 
ceedingly great  economic  loss  sustained  as  a  result  of  the 
flood  of  1927  all  appear  to  malce  it  necessary  that  outside  help 
be  invited  to  put  the  school  upon  aii  adequate  basis. 

A  somewhat  similar  situation  exists  in  Georgia,  but 
with  less  general  interest  on  the  part  of  the  school  authorities, 
with  a  poorer  plant,  and  with  inadequate  equipment.   The  needs 
are  tnerefore  greater  a.id  much  more  effort  is  needed  to  place 
the   school  on  a  stable  foundation,   l.itii  the  development  of  the 
second^pgrowth  forests,  and  with  tne  heavy  production  of  naval 
stores  in  the  southeast,  it  appears  desirable  that  something 
should  be  done  there  also. ■ 

Otner  states  in  the  South  are  giving  bc«i«  attention  to 
forestry  training  in  the  secondary  schools,  but  we  are  here  con- 
ceriied  primarily  with  the  problem  of  the  technically  trained 
forester. 


It  is  suggested,  therefore,  tha.^-ifm   C'olincll-  devote  a 
considerable  portion  of  its  effor-&s  during;  the  iiext  year  to  see- 
ing if  there  may  not  be  some  v/ay  "by  'vlacn  the  scnools  can  be 
placed  upon  a  sound  basis.   To  oujr  minds  it  v/ould  apr^ear  that 
-'indov/r.ients  are  tne  only  v/ay  to  ueet  the  situation.   It  is  be- 
lieved tnat   a  number  of  ci).airs  of  forestry  should  be  estab- 
lished under  such  a  plan,  anu  it  is  recom;.icnded  that  an  attempt 
be  made  to  obtain  the  necessary  funds  in  ?.arge  part  from  the 
lumber  iiidustry  of  txie  South,  including  both  pine,  hardwood 
and  cypress,   llur-y  men  have  made  their  fortunes  from  the  forest _^ 
industries  in  the  South,  and  it  ssor-.s  orAj   just  t:iat  they  should 
assist  in  building  up  througii  uhe  education  of  forest ors,  the 
land  resources  from  vlMich  they  '.lave  i-^rivcd  their  v/oalth.   A 
canvass  of  the  situation  should  prctably  bv.  first  made  to  deter- 
mine the  needs  cf  th^se  GChot'Ie,  hov;  mucn  of  an  ondov/ment  may  be 
necessary,  and  v<iiat  sources  of  interest  may  be  enlisted  in  car- 
rying out  sucn  a  proposal. 

Ihe  SLiggCotion  that  the  Louisiana  institution  be  se- 
lected as  tne  one  upcji  v.nich  attention  should  first  be  devoted 
in  no  wise  reflects  upon  any  other  schools  in  the  South.   It  is 
felt  that  the  Univeisity  v/ith  its  j,^resent  equipment  and  person- 
nel is,  of  the  scnools  nov/  existing,  perhaps  in  the  most  strat- 
egic position  to  go  forv7ci.rd  at  the  present  time.   The  Louisiana 
Senool  is  central  to  a  large  part  of  ciie  South  and  undoubtedly 
should  be   able  to  draw  upon  all  poittons  of  the  Southern  pine 
region  for  its  membership.   Hov-ever,  tnis  wnole  subject  should 
be  very  carefully  loolcea  into  and  recommendations  and  sugges- 
tions made  to  the  'Jouncil. 

Cooperation 

The  Station  is  fortunate  m  the  continued  cooperation 
of  a  nuriber  of  timber  and  landowners  at  the  va,rious  branch  sta- 
tions, among  tnem  the  Urania  Lumber  Company/',  the  G-reat  Southern 
Luniber  Company,  L.  G.  Poviell  and  ?:.  h.  Smith,   The  heartiest 
cooperation  has  also  been  rece:'vec.  fro:.i  such  other  agencies  as 
the  Bureau  of  Plant  Industry  and  the  Bureau  of  Entomology  in  the 
way  of  identification  of  speci^.ens  and  obtaining  advice  relative 
to  forest  insects  and  diseases;  from  the  Coastal  Plain  Experi- 
ment Station  at  ivIcReill,  i,Tlsc.  ,  in  the  supervision  of  our  exper- 
imental v/ork  tn>^re;  from,  the  various  state  universities  in  Ohla- 
homa,  Texas,  Louisiana,  Georgia,  aiid  at  Cornell,  in  conducting 
pine  seed  germination  tests;  from  the  Yale  Feresc  School  in  the 
preparation  by  tixc  forestry  students  of  a  topographic  m.ap  of 
the  Greeley  past'ure  ?«t  Urania;  from  T'^ilana  Ui'-i^^erbity  in  allow- 
ing us  to  ma]-:e  use  of  thc;ir  laboratory  and  equipment;  fromx  the 
various  state  and  extension  foresters  cf  the  Soutiiern  States 
v/ho  have  furnisned  much  valuable  information  incorporated  in  the 
report  on  "Timber  Growing  and  Logging  and  Turpentine  Practice  in 
Soutnern  States";  and  from  a  number  of  members  of  the  Forest 
Service  of  the  Eastern  District,  tha  ;^asin' iigton  office,  includ- 
ing particularly  Dr.  A.  Gary  and  Vs.  IvI.  Mattoon,  ?jid  frora  the 
Forest  Products  Laboratory. 


The  e::pericncd  fjainel  in  two  years  of  extensive  sur- 
veys in  various  pert.',  of  the  ■icvlb   \7n.::,  placed  at  the  a-l.-^posal  of 
the  Appalachian  For'^bt  E'c^:" :  i'n.;nt  Si-aiion  -v/hen  Demmon  spent  10 
days  in  assisting  a  cro^vv  it-ora  i.Lat  Station  in  getting  started  on 
similar  surveys  in  tile  Coastal  Plain  region  of  Virginica  and 
North  Carolina. 

At  the  heginning  of  the  calendar  year  a  cooperative 
project  was  worked  out  between  the  FD.orida  Rational  Forest  and 
the  Experiment  tJtaticn.   Under  this  arrangement  the  full  time 
of  one  man  in  the  administrative  organization  of  the  Forest  Ser- 
vice is  to  he  devotud  to  research  on  various  pnases  of  forest 
management  undur  the  general  direction  of  the  Sxperiment  Station. 
This  ffS^Ji^ftKient ,  .  the  first  of  its  :k:ind  in  the  eastern  United 
States,  practically  increases  tlie  research  being  done  on  the 
pine  proQloms  of  tjiH/^cuth  by  the  time  of  this  nan.   Although 
the  problems  upon  which  he  is  working  deal  largely  v/ith  ques- 
tions which   relate  definituly  to  the  management  of  the  Florida 
National  Forest,  thoy  have  a  decided  and  practical  bearing  upon 
related  problems   extending  over  a  wide  area  in  the  longleaf 
pine  region.   This  very  desirable  form  of  cooperation  affords 
a  most  v/elcomo  and  highly  satisfactory  tic  between  the  research 
and  administrative  branches  of  the  Forest  Service. 

In  addition  to  this  work,  the  Forest  Products  Labora- 
tory is  undertaiiing  on  the  Florida  Forest  a  detailed  study  of 
the  relationship  of  environmental  conditions  upon  the  growth 
properties  of  wood.   This  work,  under  the  direction  of  B.  II. 
Paul  and  Dr.  A.  u'einctein,  began  early  in  the  year  and  continued 
throughout  the  summer.   *xhe  Southern  Station's  part  in  the  gen- 
eral project  has  been  to  assist  in  all  possible  ways. 

As  a  general  part  of  the  above  project,  the  Station 
has  also  arranged  for  a  visit  to  the  Florida  Forest  by  Dr.  Free- 
man of  the  Office  of  Forage  Crop  Plants  in  the  Bureau  of  Plant 
Industry,  that  ho  might  give  seme  help  to  the  Station  through 
his  tno'.vledge  of  loguminous  plants.   It  is  hoped  that  he  will 
be  atle  to  find  some  legume  growing  naturally  in  the  South 
v/hich  has  possibilities  both  for  soil  improvement  and  for  for- 
age.  If  this  develops  it  may  be  feasible  to  work  out  a  method 
of  increasing  the  productivity  of  forest  land  through  legume 
production.   Dr.  Freemrai  plans  to  visit  tiie  South  some  time  dur- 
ing the  coming  few  months. 

Very  close  cooperation  also  exists  between  the  Forest 
Products  Laboratory  and  the  Station,  in  the  investigations  upon 
naval  stores.   In  fact,  this  is  a  tri-partite  arrangement  in 
view  of  the  work  that  Dr.  Gary  is  also  doing  upon  similar  prob- 
lems.  The  Southern  Station  has  been  furnishing  Dr.  Gerry  of  the 
Laboratory  with  specimens  of  chips  from  various  trees  for  her 
microscopic  studies  of  structure. 

In  previous  years  attention  has  been  directed  to  the 
fact  that  practically  no  work  is  beind  done  in  this  vast  region 
upon  the   diseases  of  our  forest  trees  and  woods.   It  is  possible 


that,  funds  safficijiit  to  c.ssi.^11  Cxie  man  to  stadies  of  our  forost 
tree  dis^aEOG,  and  perlians  ono  nan  a^  f-;o  \ij,on   tlie  study  of  the 
dooay  in  Soutnern  v/ood  p:-oducts  may  this  year  "be  provided.  This, 
hov/ever,  is  not  yet  assured. 

Siiiiilar  repru  sunt  at  ions  jiave  been  made  also  in  times 
past  as  to  tne  need  for  the  assignment  of  a  forest  entomologist. 
So  far  nothing  has  m.aterializ'r^d  in  this  direction,  although  the 
need  for  this   v/ork  ■becom.es  all  the  more  important  as  time  goes 
on. 

It  is  also  bucomiing  evident  tn..t  the  South  is  in  neeo. 
of  a  specialist  to  consider  detailed  problems  of  wild  life  man- 
agement and  forest  de velopmoiit .   'The  increased  interest  in  Inte 
years  in  wild  life  and  m  game  preserves  is  adding  an  additional 
factor  to  our  forest  management.   Thus  \.;e  find  biologists  and 
foresters   at  variaii.ce  regarding  such  tnings  as  the  effect  of 
burning  upon  the   food  and  roproduction  of  game  birds  and  animals 
In  many  places  throughout  the  South  v/ild  l^uids  arc  bjing  devoted 
to  fur  farms  of  ont.  kind  or  anotiier,  and  tnere  seems  to  be  no 
reason  why  it  should  xiot  bu  possible  to  combine  orx  miany  areas 
the  production  of  both  fur-bearing  animals  and  forests.   R-jcuntly 
also  in  northern  Louisiana  there  has  been  a  movement  for  the  es- 
tablishm'Cnt  of  wild  life  sanctuaries,  and  we  should  know  more 
ahout  the  effccT:  of  cutcing,  floods,  and  tlic  changes  in  forest 
composition  upon  the  food  nabits  and  "behavior  of  our  forest  wild 
life.   It  is,  tiierefore,  suggested  that  the  advisa"bility  of  as- 
signing a  forest  "biologist  to  thu  Southern  Station  be  taken  up 
with  the  Biological  Survey. 

State  Cooperation 

The  most  recent  plan  whereby  cooperation  will  be  af- 
forded to  the  Station  is  in  a  proposea  stuay  in  Southern  hard- 
v/oods.   This  work  will  be  undertaken  at  the  instance  of  the  State 
Foresters  of  Louisiana  a:id  kisslssippi,  each  of  whom  lias  agreed 
to  detail  a  technically  tr:.ined  forester  to  work  on  this  project, 
under  the  direct  supervision  of  the  Southern  Station.   Alohougn 
the  plans  for  this  work  are  as  yet  indefinite,  it  nas  be^n  sug- 
gested that  before  any  intensive  studies  are  begun,  a  general 
broaa  survey  be  mad.}  of  the  nardwood  region  in  the  two  states  of 
Louisiana  and  Mississippi  with  the  idea  of  obtaining  a  more  com.- 
preuensive   view  of  just  v/hat  is  most  needed.   This  development 
indicates  the  desirability  of  the  Station  undertaking  snortly 
hardwood  investigations.   To  this  end,  increase  in  Station  funds 
will  be  necessary  as  our  present  funds  are  obligated  for  pine 
studies. 

Public  Relations 

Staff  members   have    p.tteno-od    a  nuniber   of   meetings 
througliout    the   year;    \vyman,    the    Phne    Institute,    Southern  For- 
estry  Congress,    Florida  Turpentine    Producers'    Association,    and   a 


meoting   of   naval   stores   opuratore    at  \/aycro&s,    Ga. ,    at    all   cf 
v/hich  gatlieriiigs  ho   talked  on  various   piiascs   of  naval   stores   ro- 

searcii. 

Forbes   attended  neetin^-s    of   the   Association   of   Agricul- 
tural Editors   and   t:ie    Southern  Pine   Association. 

Dunne-  Forestry  Week  last  spring,  various  members  of 
the  Station  staff  gave  addresses  and  prepared  rjcticles  for  the 
pr  OSS. 

The    Station  headquarters    and    several   of   the    branch   sta- 
tions  have    been  visited   during   the   year   by   a   great   number    of  peo- 
ple   interested   in   obtainii]g    informa':ion  v/hieh  the   Station  may  be 
prepared   to    give.      There   have    also   been  a  number   of  scientists, 
amonr^    thorn  various    specialists    from   other    countries,    v/ho   have 
heard,  of    the    Station's   'v/orh  and  have   stopped   in  to    confer   on 
those   subjects    in  uiiich   they   are    chiefly   interested. 


Investigations 

Jan.  1  -  Oct.  15,  1927 

Special  Flood  Study 

At  the  request  of  the  Forester,  the  Station  cooperated 
in  the  compilation  of  information  that  would  assist  in  the  study 
of  the  relationship  of  forest  cover  to  flood  and  erosion  control 
in  tne  llississippi  River  drainage  basin.   About  two  full  months 
time  of  tne  Station  staff  were  given  over  to  this  v/crk. 

Although  this  flood  study  interfered  seriously  with 
the  regular  worh,  it  proved  of  immense  value  to  the  Station.   It 
served  to  bring  our  attention  most  forcibly  to  the  hardwood  types 
v/hich  until  nov;  iiave  been  given  little  consideraiicn  in  the  Sta- 
tion program  because  of  tiie  grea-cer  extent  and  importance  of  the 
pine  types  in  the  territory  served  by  the  Southern  Station.   The 
systematic  analysis  of  all  available  .data  pertaining  to  forust, 
soil,  physiograpliic ,  climatic,  and  economic  conditions  covering 
the  vast  area  assigned  to  us  in  this  study  has  giv  en  us  all  a 
much  clearer  picture  of  certain  parts  of  our  territor^T-  than  we 
have  ever  had  before. 

The  region  assigned  to  the  Station  included  the  basins 
drained  by  the  Lo\/cr  Mississippi  River  and  the  Ouachita  and  Red 
Rivers,  covering  in  total  an  area  of  about  150,000  square  miles. 
Detailed  reports-  were  prepared  for  a  number  of  minor  as  well  a,s 
for  the  two  major  drainages,  and  the  discussion  included  infor- 
mation^on  toppgi-aohy,  soil,  climate,  historical  development,  the 
ciAOMiTtfBr   ing^oved-,  unimprovev^,  and  forest  land,  the  effect  of 
luiubering,  fire,  grazing,  and  drainage,  an  estimate  of  the  pro- 
tective value  of  the  watershed  from  an  erosion  and  flood  flow 
stanapoint,  a  discussion  of  critical  areas  or  those  areas  Wxiere 
forests  migiit  or  do  now  exert  a  maximum  protective  irn'luenco, 
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and  recommencLations   for   each  v/atershod  as   to   the    area  that    shoul>; 
be   retainecL   in  forest   and   the   'no'-SurcG   necessary  to   keep   present 
forest   land  productive. 

The    results   of    the    flood   study  have   been  assembled    in 
Washington  and'v/ill   bu    correlated  v/ith    reports   of   otli^jr   agencies 
in  future    ccnsidurations    of   flood  control.  ,    ■,. 

■    •■    '     It  raij^ht   be   mentioned  that  v/ithin  the    territory   as- 
signed  to    this    IStation  for  gtudy,    a  number  of    individual   aruas 
v/ere   found  v/hero   forest   cover   exerts   an   important   protective 
value.      Among   these    could   be   mentionud    in  particular    the    hill 
region   in  the  Upper  Yazoo,    Big  BlacJi^and  Hcnooiiitto   river   drain- 
age   areas    in  tue    Bluff  country   of  v/estern  Mississippi,    the    Tun- 
ica Hills   and  Kisatchiu   Hills    in  Louisiana,    the    Ouachita   and 
Ozark  Mountain  rt;^ion   in  Arkansas,    Oklahoma,    and  Missouri  <^ and 
the    "Breaks"    in  Texas    and  Oklahoma. 

In   some   of  these    districts,    the   most   productive   use    of 
land   can    be   looked   for   c^nly  txir'^ugh   improvument    in  current   ag- 
ricultural  practices,    r ^-plr-x^ti^i^--    of   dunudd^   areas,    protection 
from  fire   as  well  as   from  excessive    grazing  and   other   agencies, 
and  proper  metliods    of    furv^ist  management.      These    can  best   be    cb- 
tainc;d   through   the    uncouragemont    of   better    agricultural     uid 
forest    practiCi^s,    thr^^ugn   systeiaatic    education,    ruid    in   some    lo- 
calities   by   the    ust  ;blisnment    cf  st.tu,    n.^-ci^nal ^er    municipal 
f^r'vjsts. 

Forest   Associations  '  ■    -■         .^  ■  ■     "  '     .'    ' 

A  forest    association  map    f^r   thu    Southern  region  which 
v/as   originally  prepared  last   year    by  Demm^n  has   undergone    con- 
siderable  revision   through  tn<j    cooperation  of   a  considerable 
number   of  foresters    thr^^ughout    the    Scuth   to   vm^ra   it  v/as   sent   for 
comments.      The   corrections  were    included   in  a  revise ■:   m.ap    and 
copies   of    this  have   been   furnished  to    a  cunsiderable   number   of. 
foresters   throughout   tnis   regicn  wiiom  we    believed  were    in  a  po- 
sition  to    check  up   on   the    accuracy   ^f   tho    type    bouiidaries.      At 
©•omo    future   date    it    is   proposed  to   have   a  final   map   prepared 
which  will   tht^n  contain   the   fullest    inf^CT.iation   obtainable    on 
this   subject   and   i-c  v/ill   then  be   made   available    for  general   dis- 
tributicn. 

Fire   Studies 

The    importaiice    of   having  concrete    iiu'crmat i^n  on  the 
effect    of    forest    fires    is   appare^it   to    everyone    at    all   familiar 
with   tiio   lack   ^f  definite   knc>v/le^ge    existing  concerning  this 
greatest   single    enumy  to    the    successful  practice    of   forestry 
in  the   Scuth   today.      Studies   of  fire   dam.age    in  the  pine    region 
are    therefore    place^  first    in   importance   amongst   the    various 
lines   of  work  undertaken  by  the    Station.      Permanent    sample 
plots   for   the    study   c-f   fire   damage   have    already  been  est-.blished 
at    several  points    in  tho   S-uth.      Current    seasonal   burns   en  these 
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various   fire    plcts   IcCCLted  at    Stcrlce ,    Urania,    McNeill,  and   in 
eastern  Texas\ave    been  nacLe    P-viling  c.niiticns  were    f.una  to 
be    favorable    at   the    tine   burnin^^  was  attempted..       If  cno^iticns 
were  unfavorable    for    .btainin,^  a  fairly  cooplete    burn     no   ex- 
trene   ne--sures   were    taken  to    burn  ever   a  plot.       Insteau,    it   na. 
been  ourlntention  t.    approximatu   the    effects   .f   fire    m  the    lo- 
cality  in  which  the    plots   are   located.      F.r  this   ^^^f  ^'    ^^f^ 
lonrleaf  plots  will   occasionally  miss   a   seasonal  burn     while 
with  the    ether   species"  two    or    even  three    seasons  ^^^^^^^l^^^^^^^^, 
tween  fires.      The   first   five-year  rerosasurement s   ci    the    p^rman 
ent   fire      plots    in  loblolly  pine    at   Urania  axe   scneauled  to   be 
nade   .:iirin£  the    c.nin,;   field  season   and  these   shoulr._provi..e 
valuable   material  for    the   bulletin  on   "Forest    Fires    m  the 
Southern  Coastal  PlainTI. 

Measurements 

Of  outstanding  importance  durin,;,  the  last  year  has  been 
the  completion  of  the  manuscript  to  accompany  the  volume  anc 
yield  tables  for  the  four  species  ^f  second-growth  Southern  _ 
pines.   This  manuscript  is  noW  in  the  hands  of  a  board  of  review 
and  will  probably  be  published  ..nd  available  for  distribution 
some  time  in  ISaS.   In  the  meantime,  the  more  import>.nt  tables 
have  been  mimewgr:.phed  for  limited  distribution  to  those  most 
likely  to  make  use  of  them.   These  preliminary  tables  are  ac- 
compojiied  by  a  brief  description  of  methods  for  their  applica- 
tion in  the  field..  It  is  specifically  pointed  out  that  these 
volume  and  yield  tables  are  n.t  applicable  to  understocked 
stands  and  that  a  considerable  amount  of  additional  investiga- 
tion is  needed  before  their  application  to  other  than  fully 
stocked  stands  is  understood.   In  this  Connection  it  is  planned 
to  establish  a  number  of  permanent  yield  plots  in  understocked 
stands  and  under  varying-;  conditions  so  as   to  observe  their  ap- 
proach toward  normality  s.ver  a  period  of  years.   The  applica- 
tion of  the  tables  to  stands  in  several  localities  in  the  South 
in  cooperation  with  a  number  of  progressive  lumber  companies  is 
also  contemplated. 

The  Station  was  very  fortunate  in  obtaining  the  ser- 
vices of  a  Swedish  mensuration  expert  and  student  visiting  Amer- 
ica under  tne  Scanainr.vian- American  Foundation,  Mr.  E.  Ostlin, 
who  spent  about  two  months  upon  one  phase  of  this  v7ork,  namely, 
a  Ltudy  of  tree  growth  fcllov/ing  cutting.   From  the  ana:}.ysis  of 
very  complete  measurements  of  50  trees  ^n  Some  cut-over  Icngleaf 
pine  land  near  Urania,  it  appears  that  tnere  exists  a  remarkably 
close  coincidence  between  the  volumes  of  the  trees  according  to 
the  Swedish  form  classus  and  their  actual  measured  Contents.   Al- 
though the  form  class  a.ppen,rs  to  decrease  slightly  follov/ing  cut- 
ting, the  accelerated  incremo-nt  is  far  from  being  confined  to  the 
lower  part  of  the  tree.   In  other  v;crds,  the  advisability  of  us- 
ing breast-height  diameter  measurements  in  estimating  volumes  of 
trees  left  fcr  increased  growth,  will  be  determined  by  this  stu- 
dy which,howove];',v/ill  be  checked  later  by  duplication  in  other 
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pino   species    and   in  .liffcroiit   pr.rts   of   the   South. 

Kana^fcnont 

There   ha  s  "been  nc    opportunity   to   carry   thr:  urh   the  _ 
pro.-ran  .f   extunsivo   survcyc   pl-^nnel  for   the    past   year   but    this 
has'morelv  been  p^stocnei  until   the    staff    is    a^ain  at    full 
stren£:th/    Field  data  talien   in  forraer   surveys   still  remain   to    bo 
worlcel  up    in   the    office   and    it    is    planned  to    complete   tnoir    an- 
alysis  before    any  ad.iti^n_.l   sua-veys   are    starto-^ 
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A  nuiiber   .f  pcstpcned  field  nc  .isurc  meat  s    in   connection 
with  our  Licanacenent    stulius   have   be^n  lar^oly  brou^-ht   up  tc    date 
during   ^'^^   past   few  ninths    through  the    assistance    of   Pre  fesscr 
R.    W.    Hayes    of    the   Louisiana  State   University   forest    school,    who 
was   attached   to    the    Station   staff  for   a  pori.d^of  aDout^eiclit 
weeks   durinr  nis   suiaiuer   vacation.      This  narks    ohe    second   t  ir.ie 
that  v;e   have    availed   ourselves    of   thu    opportunity    of   empl^yinc 
Professor  Hayes    f.^r    linited  periods   of    tine. 

The    establishncnt    of   a  nunber   of  nana£:enent    projects 
on  the    Ch.ctawhatcnee   Branch   in  Florida  was   pro ceded  early   in 
the    year    by   an  into-nsive    study   of   tho    silvicultural   problems, 
made    by  four  nonburs    of  the    Station   staff   vdio    spent    several 
weeks    in  that  vicinity.      A  very   comprenensive   v/orkint.'  pl-^~n  list- 
ing a  considerable   number,  of  prcp^sed   studies  has  been  pr  epcared 
by  Ivlr.    aemmer,    detailed   to    taho    cnarge    of   tne    silvicultural    in- 
vestif.aticns   at    tdiLt      Branch. 

Taking   advantage    of  the    good  longleaf  pine    sce^l  crop 
which   occurred  this  year   in  various   localities    in   the    South, 
studies    of   tne    relation  of   size    of   treo   to    c :nc    crop  were   made. 
Cone    Counts   taken  in  Southern  Mississippi    on  about   1500   Icngleaf 
anl   slash  pines   loft    in  logging   -ver  20  years   ago    sh.wed   that    for 
seed  trees   up    to   ab_ut   SO    inches    in  diai.ieter   the   nun^.ber   of   cones 
per   tree    increases   v/itn  the   diameter   of  the   tree,   while    beyond 
that   point    the    c me    crop   decreases. 

The    effect    of   site    vn   seed  production  was   also   worked 
up   for  this    same   locality   and   it  was   found  txiat    for   treos    of  the 
same   diameter,    tnose   growing,-;   on  the    better   soils    showovd  a   larger 
production  of    c  ^nos    than  those    on  less   fertile    s.^  il2 


.Cl   . 


The  results  ^f  the  So-Cond  five-year  renoasurements  of 
the  thinning  plots  that  were  established  at  Urania  in  1915  were 
worked  up  this  y<^^.v .      Alt-ioUgh  tue  handling  of  tiiese  plots  in 
the  past  has  left  much  to  bo  desired,  some  results  aro  already 
apparent  f r  .m  a  Comparison  ^f  the  volume  .growth  of  the  troos  on 
the  thinnud  v.ith  the  unthinne  1  plots.   Tho  data  reveal  that  light 
thinnings  have  little  effect  in  acceleratirig  the  growth  of  the 
trees  left,  but  a  considerable  increase  in  growth  rate  follows 
heavy  thinnings.   Where  a  mou?kot  for  pulp  wood  is  to  be  had,  the 
yield  in  cordwood  f re m  ncavy  thinnings  will  prove  profitable.  The 
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The    preparation   of   the    i.ianuscript   for  the    bulletin  on. 
"Timber   Grov/inf    an.  Lo-:5^:inc  and  Turpentine   Practice"    occupied 
the  greater   part    of  I.Ir.    Forbes'    tine    during   the    greater  part   of 
this   year.      In  this   he   was   assisted  by  the    entire   staff  not    only 
in  the    conpilati^n   of  data   in  the    office   but   tiirough   special 
field  trips   to    obtain   advl-i ti^.ur.l   information.      This  manuscript 
Covers   the   results    of  many  of  ^ur   studies    ..nl  experiences   in  the 
S'outh  .and   incicatos    those   i^eueral  practices  which   should  be   used 
to   keep   cur   forest   lands   fully  productive. 

This    bulletin,    which  und^ubtedl;y   represents   the    most 
important  piece    of  work  yet   put    -..ut    fr^m  the    Southern  Station, 
will  _ probably  bo    available    sc.ie    time    in   1920.      It    is    planned  to 
obtain  a   lar{:e   er.it  ion   of   this   paper  for   c-^eral   distribution 
throu(';hout   the    southern  pine  region. 


ITAVAL   STQR:]S 
General 
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Ho   nuw  wcrk  was    started   in  naval   stores   during   the   year 
but^  all   tests  wnich  were   under  way    in  1926  were   continued 
h  this  year.      Two   groups   of   trees  which  were   used   for   a 
^lohn   ^^^^^   ^^^  dense    stands    of  slash   pine  were   rested 
'  ^^oo    ^"^^  "^-^-^  ^^   cnipped   for  back-box  yields,    one   group 
-^l^nK^^'"'^  ^^'^   ""^^^^   ^^  1^^^-      J^i^-i-ig  the   year  1927, 
oyUL    trees  were   being  worked    in  our   uXTDerinental  ore-^s 


Kethods 


Chipping 


v/idth 


..ho    tests    .f  noight   of   s^r.ak,    depth   cf   streak  and 
fir-t    th-p'^tt'"'^'''^'    carried   on   throughout   the  ycox,    and  for    the 
i-,^r.^J^'-'''.V      "^^-^^^-^    chipping   sh:/v;ed  a  decideC.ly  larger   yield 
i;v^telv'e!'h'    S'^-^i"^  S"^^?-      ^^^^^   ^i-furence   amounts   to'^a^pr.x - 


longleaf  pin^   test,; 


hov/eve 


showed  no    ad v ant; 


for   the   narrow 


Of  iin^reerusc-"?.''?^?,'?,^"  '^^2  }?■  *>;^   ^^^^ronoc   in  quality 


used   in  this   part    of   th 


/US 


ta. 


the  deep  chiJ;-.?n^^^''''  ^^3^^?^^^  ^^^-  ^^^^  ^  high  sustained  yield,  an2 
^uup  cnippmg,  .ne  men  deep,  continues. to  decline  in  yield. 

leaf  pine  will^'b  ^^f  V  ^""^^   ^^  chipping  test  in  slash  and  long- 
ed Lake  But  w   'i  ^^;''"^^^  "^'^  ^""^^   r.und. timber  in  tho  vicinity 
be  trSd  nd^^hcr^;  iii"H"'[Sn  '"''  '^  ?'""^^-   ^^^^  ^^^^^^^  ^^11 

Of  eight  hundre   Slash  a^  ei^nun>o'^v'  ^'   5  ^^^^^'  ^  ^^  ^^^ 
huir^red  now  -t^poc   m  ci^.ht  hun^reu  i^ngleaf,  or  sixteen 

nun^rea  n.w  faces.   The  purpose  is  to  determine  the  effect  cf  deep 

14 


..•^.vr>r-~t    f-n-.Q    OX'  tinbOT      tliP.ii  tiio   cne    in  which  wo 

Starke  branch. 

-uore    is    a  cntinuod  l.ss   (hie  to   v;in^-brcalc  ani  ^Iry- 
f.c^    ^n  tl-nrca..   of  Blasu   tre^n  v/hich  hacl  two    faces,    ^/horo    75 
i.,^c^^n    i^i.u   ei-^../-J-      ;      .o,.;  ,,-v,>'^         Tho    yiolfl   fror.i  this    style    of 
per   cent    o^   tnu    b..iK  \/.^o   xOui^v^...       i-it.    ^j--.x..   x         ,     ^^    ,  ,    /    u.,^-.,- 
wcrk  and  frcia  t..o   wide   faces      c.vori.xC   oO   per   cent   ^f  tn..      bark 
perinoter   c  ..ntinu.s    g.    decline    :.nd   n.w  the   yield  from  the    75   per 
cent  width  cf  face    j^roup   auounts    t^    only  24  per    cent   more   ^^'^^^ 
the    sin.-le   face   o^-^P,    ^.nd  the  wide   faces  have   been  yielding;   16 
per  cent   u^re   during-  the  year    1927.      ^11    of  these   trees  will  be 
abandoned  at    the    end    of  this    yjar,    which   is   the   fifth  year   of 
work.      In  1927   three   fr^ups    ^f   190   trees   each   in  lonrj;leaf    pme 
were    included   in       width  v.f  face    tests   with   25   por   cont, 
33   1/5    -oer   cent,    an!  .37   1/2  per  cont   face   widths   respectively. 
In  1928^ the   width   cf  face    tost  will    oe   carried   on   in  50-trce 
groups    ef    slash  pine  witn  face   widths    of   25   per   cent,    33   1/3 
per    cent,    and  37   l/2  per   cent    respectively.       In     lo:\-loaf      pine 
the    sane   groups  which  wore    use^   in  1927   will   be   used  again   in 
1928.      The    effect      of   chipping  upon  rate    of  growth  will  be 
worked  up   during   tnc    year  1927   for   all   those   grcups  which  wore 
started  fi¥e   yoo.rs  ago. 

Width   of   face    tests   of   200   trees    each  with  standard 
width    and   narrow  f:icos  will  bo    established      at   Lake    Butler   in 
slash  and  lun^^^loaf   pine.      Also    ^n   the    Florida  National  Forest 
groups   of,  standard   and  narrow  faces  will   be    established   in  a 
longleaf   stand.      The    standard  width  of   face   groups  will  bo   du- 
plicates     so    the    cotal   nucber   of  new  facos    in  this  test   \;ill  be 
600,    400   longleaf  and    200   slo.sh. 

G-ur.1  production  in  relation   to    size   of  tree,    density  _of_  stand,    etc 

Two   hun'L?ed  t\/enty-two    slash  pines  wore   divided   into 
dianeter  Gl-.,sse3,    onid    "che   guia  froQ  each   class  weighed  separately, 
the   aaterial  bei:ig  used   for   a  yield   table.      This    represents   the 
third  year   of  work  on  those    trees,    and  yields  v/ill  be    obtained 
from  them  during  1928   and   1929.      in  addition  150   slash   pine    sec- 
ond-growth facos  were    include-l    in  a  yields  t.able   study   and    the 
gum  from  each  of   these   trees   was  weighed    separately.      In  long- 
leaf  pine,    217   trees  were    divided   into   dianoter  classes    and   the 
gum  from  each    uianeter  class  weighed   separately,    the    figures   to 
be   used  for   a  gum  yield   table.      This    is   the    sec>-'nl  year   of  work 
on  these  trees,    and  yield   table   material  \7ill   be    obtained  from 
then  for   three  more    seasons.      Gum  yield  tables  cmbining  the 
yield  f r OLi  second-grov/th- slash   f^r    the    first   and  second  year 
cf  work  and  for   longleaf   from  ti^e    first    and   second  yv.ar    of  work 
en  two    different    sites      were  wcrkO'..  up   and    include^   in   an  r.rti- 
cle   submitted   for   oublicaticn   in  tho   Yearbook   of   tiie    Department 
of  Agriculture   for  1927.      This   table    follcws; 
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Table    I. 

IT^ival   Stores   Yieldc   Fron  Open   Grown 

Slash   and  Lon£-'loaf  Pine 


Diameter   of 
tree    in   inclies 
4-|-  fcvjt   above 
KT  c  unci 


Averavf^e    Seasonal  Yield 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 


Barrels  of  sijirits  per  orop: 

Ounces  of  {rmi   per  fa 
(clip  and  scrape) 

Slash 

Longleaf     i 

Slash      Lonclea 

11 

• 

:     37 

; 

17 

: 

:    56 

: 

•   22 

:     13 

74 

:     51 

28 

:     18 

i     93 

i     69 

24 

23 

i    112 

\             86 

39 

:     27 

:    130 

r.    104 

45 

32 

148 

122 

50 

37 

:    166 

139  ^ 

56      '. 

41 

185 

157 

62 

46 

204 

175 

68      ': 

51         ': 

223      '. 

192 

73 

-- 

241 



Note:   This  timber  is  ].ocated  in  Bradford  and  Clay 
Counties,  Florida,   Trees  raxi^ed  fron  tv/enty  to  forty  yer.rs 
of  ai^e.   Only  one  face  was  placed  on   a  tree,  ru/-ardless  of 
size.   Strea]^s  were  one-half  inch  wide  and  one-half  inch 
deep.   Thirty  streaks  constituted  a  scas.n.   Slasn  fi{^ures 
are  for  first,  second  and  third  year  vioriz,    lont-^leaf  for 
f  ir  s  t  and  sec:, nd  y e  ar  w^  r k . 


Two  hunrli-crl  trees  e-^.ch  cf  clash  ani  lonc^jloaf  at  Lake 
Butler  v/ill  bo  asod  fcr  yield  tabic  L.aterial.   Probably  they 
v;ill  be  tlie  same  trees  that  will  be  usee  in  one  part  of  the  depth 
of  chiTjping  test.   Also  at  Slidell,  La.,  a  EOO-tree  [;rc\ij}   of 
slash  trees  will  be  used  for  yield  table  material,  to  be  handled 
fr^n  Few  Orleans,  and  200  l^n^leaf  will  be  worked  on  the  Fl^^rida 
national  Forest  to  cbtain  material  on  relative  yields  fr^in  dif- 
ferent re{;iwns  and  ce.il  types.   Those  will  probably  be  handled 
by  the  teohnical  assistant  at  Camp  Pincn'^t,  vzho  will  also  have 
charge  uf  thu  depth  of  chippine  and  width  cf  face  tests  on  the 
Florida  Forest. 

Gum  pro dac t  i c n  in  relation  to  e nv ir o nn e nt 

The  daily  yield  cf  gu.n   f  r.  n  70  Iwii^^aeaf  trees  and  37 
slash  trees  was  'obtained  and  crre dated  with  weather  and  soil 
factors.   The  trees  use-l  in  this  test  were  worked  ocntinucusly 
from  May,  1SE6,  to  October,  19E7,  and  show  the  effect  of  this 
continuous  wcrk  without  a  rest   period.   Therefore  records  frcm 
these  trees  v/ill  be  disc-,  ntinued,  and  a  new  c^-^P  ^  i'  "^^  l^nf':leaf 
trees  will  be  substituted  for  the  old  ones  and  worked  f^r  at 
least  a  twelve-month  period.   Ro  fi£;ures  on  this  test  are  avail- 
able at  this  time.   It  v;ill  n^t  be  possible  t.-  substitute  any 
nev;  slash  pines  in  this  test  because  there  are  none  available  at 
the  location  v/here  the  v/eather  instruments   are  established,  and 
funds  do  n^t  permit  tno  duplication  ^.i  weatlier  instruments  in 
slasn  piine  and  l^.^n^^'-leaf  pine  stands. 

Fore Stat  ion 

The  Station's  files  n^v/  contain  upwards  of  five  years' 
accumulated  notes  on  seed  cjllection,  extraction,  testin£;  and 
storage,  ^n  nursery  practice,  and  on  seeding?  and  planting-  in  the 
field.   Vf^rk  in  the  field  durin,;^  the  past  year  has  completed  sev- 
eral of  these  sets  of  notes  or  br^Uj^ht  thorn  to  a  point  where  a 
very  brief  additional  field  study  will  complete  them.   Compila- 
tion of  these  nutes  is  proceediuf;  simultaneously  upon  the  results 
of  the  seed  extraction  studies,  £;er::iinat  ion  tests,  stora£-e  tests, 
nursery  experiments,  and  studies  of  plantations,  the  results  of 
each  line  of  work  froc^uently  tlirowin^-  li^iit  on  puzzlin^^  points  in 
the  others. 

A  one-acre  plaiitation  was  established  to  test  the  q_ual- 
ity  of  stock  produced  by  loblolly  seed  fr^m  fjur  different  re- 
gions, the  Gov:,  rgia  Piedmv,nt,  Sv^uthwostern  Arkansas,  eastern  Texas, 
and  eastern  Louisiana.   Record  was  also  made  of  the  sources  of 
seed  for  all  the  cmmercial  pla,ntings  of  the  Groat  Southern  Lumber 
Company,  which  thus  £,'ive  us  some  twenty  sq^uare  m.iles  from,  which  to 
select  plots  for  the  study  of  seed  from  different  regions. 

Small  amounts  of  S.^uthern  pine  pollen  were  collected  and 
sent  to  the  Eddy  Tree  Breeding  Station  in  California  for  experiment: 
in  cross-breeding  commiercial  species. 
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In  a  test  cf  chemical  Coiitrcl  cf  weods  in  the  nursery 
a  4'  X  160^  commercial  bed  wf  lon^j-caf  pine,  in  the  Great  South- 
ern Lumber  Company's  nursery  at  BO;':;alusa,  was  treated  with  ei^ht 
crams  ^f  zinc  sult^hate  ^jcr  square  foct.   The  zinc  sulphate  mater- 
ially decreased  thu  weeds  in  the  treated  bed,  except  for  {^rass 
starting-  frcm  roots  already  in  the  c^-ound,  but  the  treatment  was 
evidently  sli^-rhtly  in  excess  of  the  desirable  amount  and  caused 
a  hi{jher  mortality  in  t]ie  pines  thiin  v/as  expected.   Results  of 
the  tost  will  be  available  v;hen  the  seedlin^^'S  are  lifted  for 
plant iiv.   It  is  understood  that  the  cost  of  weeding  was  very 
greatly  decreased. 

A  half-acre  plantation  cf  S^nderecccr  pine,  the  hybrid 
■between  loblv.lly  an;,  lon^jleaf ,  was  made  a-t  Boc^lusa  from  stock 
obtained  in  the  Groat  Southern  Lumber  Company's  nursery.   This 
hybrid  has  sh^wn  itself  unusually  vi{'orous  but  unfortunately 
seems  to  be  attacked  by  every  animal,  insect,-  and  disease  attack- 
in{;  either  parent.   At  present  the  plantation  is  nearly  def clim- 
ated by  needlu  blif:ht  and  is  also  heavily/"  infested  with  tip  mcth. 

Spring  sowin^:  of  l^^n^^leaf ,  slash,  and  Monterey  pine 
seeds  in  prepared  spots  at  Bofjalusa  v/as  tried  out  on  the  theory 
that  fall  sowings  had  failed  because  birds  ate  the  seed  and  that 
sprinc  migrations  v/c  uld  take  co  many  birds  north  that  sowing  would 
be   a  success.   Despite  the  decrease  in  number  of  birds,  hov/ever, 
practically  every  seed  was  eaten  within  a  v;eek. 

In  Februrj?y,  400  tWc -year-old  lont'leaf  seedlings  were 
planted  in  the  deep,  coarse  sand  of  the  Ghoctawhatchee  Division 
of  the  Florida  lia-tional  Forest.   Thr^u^li  unavoidable  delay,  the 
work  was  not  done  until  most  of  the  seodlings  had  started  new 
Growth,  and  this  fact,  combined  with  the  sterile  soil  and  an  un- 
usual drought,  resulte.^  in  the  loss  of  m.st  of  the  plantation. 
The  survival  of  even  a  few  trees  under  such  unfavorable  conditions, 
hov/ever,  is  encouraGinc.   i'he  plantation  was  supDlemented  by 
direct  seedinj^,-  in  preprj?ed  spots  and  although  the  Icn^leaf  seed 
Cerminatea  extremely  well,  the  resulting  seeding  were  promptly 
destroyed  by  black  a^its.   Here  is  a  hitherto  unsuspected  factor 
affecting  repr-.duction  on  the  Florida  National  Forest. 

Data  on  our  ex_tverimental  plantations  nave  been  put  on 
punch  cards   and  from  preliminary  trials  in  the  .analysis  of  this 
information  by  means  of  a  sorting  and  tabulating  machine  in  V^ash- 
ington,  the  indications  are  that  we  shall  be  able  to  isolate  to  a 
greo,ter  or  less  degree  the  effects  not  only  of  season  and  method 
of  planting,  as  was  originally  the  purpose  of  the  study,  but  also 
effect  of  soil,  rabbit  injury,  tip  moth  injury,  rust,  needle - 
bli£jit,  proximity  of  stui.ij^s,  washing  of  soil,  density  of  grass 
cover,  previous  burning  of  area,  and  a  number  of  other  factors. 

Supplementir^g  our  own  planting  experiments  are  the  re- 
sults of  extensive  examinations  made  by  Professcr  Hayes  a  year 
ago  in  the  Great  S-^uthern  Lumber  Company's  plantations.   His  fig- 
ures on  heijit  v;ere  based  on  m^re  than  4,000  trees,  v/hile  his 
study  of  mortality  covered  Sv^methin^;  ^ver  22,000  trees.   A  pre- 
liminary^ report  of  the  results  have  been  made  and  the  facts^most 
clearly  brought  out  were  the  vast  superiority  ^f  longleaf  over 
slash  on  the  ridges  together  with  the  increase  in  both  height 


growth  and  survival  of  slash  pine  '.vitli  approach  to  its  natural 
site  on  the  Tlats.  Tip  i.u  th  inles  cations  v/ere  sc  serious  en  lob- 
lolly that  no  ^e finite  Cuiiclasions  cull  he  drav/n  Ooncerninc  this 
species  except  the  superiority  ^f  nursery  to  wilh  stoclc.  Rabbits 
caused  the  most  serious  daLia^u  t^  slash  pine,  anl,  after  tip  mot 
the  most  seri<^us  to  loblolly. 

Because  .,1  tne  fact  that  so  much  past  data  a\/ait  analy- 
sis, feu  uev/  furest-.ti^n  studios  are  contemplated  for  tae  cominc 
year,   i'he  scarcity  of  loncleaf  pijie  seed  years  emphasizes  the 
need  i^r  determininc  s.me  method  of  storing;  seed  of  this  Sj^ecies 
and  some  fev;  such  tests  v/ill  bo  started  shortly.   It  is  planiied 
to  repeat  the  treatment  which  has  i_-iven  the  best  results  so  far, 
stwrxn/:  soed  sterilized  v;ith  fcrmalduhyde  in  sealed  and  steril- 
ized £:iass  jars.   In  addition,  \/o  v/ill  try  c^ld  stora^re,  st^ra^-e 
of  seed  sterilized  \'/ith  a  c^mmurcial  pov/der  C-.lle.l  somesan,  and 
storaj^-e  in  moss  m^istene^  \,/ith  salicylic  acid. 

Control  of  v/eeds  by  application  of  chemicals  i/ill  be 
tricL-  out  on  seed  bods  ui  lv.n._loaf  ^.ine  at  Bojulusa,  in  cooi^era- 
ti^n  with  the  Grout  S-uthorn  Lumber  Company.   Ai-plicat i-'U  of 
formaldehyde  ^.ri^r  tv.  s^win^;,  together  with  a  moderate  zinc  sul- 
phate treatment  lator,  v/ill  be  tried  out  in  attempting  to  kill 
both  the  roots  and  seeds  of  eJ-S-sses. 

Last  year's  ex^.^erimontal  planting  on  the  Florida  Ration- 
al Forest  at  Camp  Pincn.t  v/ill  be  repeatou  again  this  year,  using 
year-old  nursery  stwCk.   A  nursory  v/ill  also  be  established  at 
Camp  Pinchct,  using-  loc  ;.lly  collected  seed,  this  to  serve  as  a 
basis  for  furtiier  ox;^or  imontal  plant  in^gs  in  the  ..woep  sand  country 
in  Florida. 

Grazing 

The  very  comprehensive  study  of  the  relation  of  cattle 
grazing  and  annual  burning  of  forest  lands  to  longleaf  pine  re- 
production now  being  carried  on  in  a  longleaf  .pine  cut -over  area 
in  southern  Llississippi,  was  the  subject  of  a  progress  report. 
This  report  presents  tne  results  of  a  detailed  study  of  survival 
of  seedlings  with  varying  fire  and  grazing  histories.   On  four 
areas,  eacn  of  v/hich  represented  certain  combinations  of  condi- 
tions, survival  of  longleaf  pine  seedlings  for  tne  first  tiiree 
years  of  their  life  amounted  to  35  per  cent  on  areas  protected 
from  fire  and  grazing;  75  per  cent  on  areas  grazed  but  protected 
from  fire  (excepting  in  carpet  grass,  v/here  the  mortality  was 
high);  about  IS  por  cent  on  the  burned  and  ungrazod  plot,  and  56 
per  cent  where  both  fire  and  grazing  have  occurred.   Tie  fires 
were  typical  winter  burns  and  the  cattle  were  grazed  at  the  rate 
of  one  head  to  10  acres. 

Seedlings  coming  in  on  areas  of  advance  reproduction 
and  under  seed  trees  shov/ed  very  lov/  siirvival.   Heavy  grazing  on 
sedge  grass  and  wire  fgrass  areas  i:as  resulted  in  such  a  reduction 
of  haza,rd  on   the  burnca  areas  t!iat  survival  of  pine  seedlings  has 
remained  high,  even  under  conditions  of  annual  fires.   Unless 
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fires  can  be  coniDletely  eiimlnated,  it  appears  that  some  grazing 
will  be  fcu.nd  be-^.eficial  to  r.iloreotation,  excepting  only  on 
carpet  grass  areas. 

The  posslbi.lities  for  additional  studies  on  this  area 
are  excellent  aud  alro^^d:"  plans  are  oeing  made  to  make  observa- 
tions that  wij.].  lead  to  a  letter  understanding  of  the  problems 
of  natural  seeding  and  repi'oducu  ion  of  longleaf  pine. 


proposed  \Vorlc_ 
Oct.  15,  IS'2  7  -  Oct.  15,  1928 

No  expansion  of  our  present  program  v/ill  be  possible 
dur:i.ng  the  coiaing  year  nor  is  any  expansion  -recommended  until  the 
results  of  past  field  xjo:^lc   are  brought  xiearer  to  completion.  This 
State  of  affairs  .las  come  about  from  a  number  of  causes,  chiefly 
through  change'-i  in.  personnel,  which  has  resulted  in  unfamiliar 
v/orlc  being  thrown  upon  new  members  of  the  staff,  with  resulting 
loss  in  time  and  eff i?i«::nc2r.   I'he  two  months  devoted  to  the  flood 
study  also  cut  into  regular  v;ork  and  delayed  several  Jobs  cut- 
lined  for  completion  during  the  past  year. 

Current  work  on  all  permanent  sample  plots  will  be  con- 
tinued regularly  as   req_uired,   T/ie  extensive  surveys  should  be 
continued  whenever  time  is  availab^le,  as  their  value  in  nelping 
to  familiariz,e  tne  r.ew  members  and  those  yet  to  be  appointed  to 
tne  staff  with  t.ie  region  is  distinctly  recognized. 

The  specific  jobs  wnicn  are  planned  for  the  coming 
year,  arranged  in  the  order  of  their  importance,  are  the  follov/- 
i^ig : 

1.  Preparation  of  a  bulletin,  "Forest  Fires  in  the 
Coastal  Plain".   This  will  summarize  all  data  on  effects  cf  fire 
which  iiave  been  tcJien  m  the  course  of  'Ghe  extensive  surveys  aur- 
ing  the  last  tiiroe  years.   All  other  availaole  sources  of  infor- 
mation will  also  be  Uoilized.  miahing  use  of  the  manuscript  pre- 
pared by  Forbes  in  19 ^33  on  this  subject. 

2.  The  p'reparation  of  a  com.prehensive  progress  report 
through  the  compilation  and  analysis  of  tlie  data  obtained  d'-rcing 
the  last  five  years  on  navFil  stores  in^^estigat ions  at  3tarke  is 
pla-nned.  This  \'L]i  summarize  tne  results  of  our  chipping  method 
studies,  the  work  done  in  yields, -.and  the  damage  done  hy  improper 
naval  stores  practice.  Upon  tuis  \7ork,  V/yman  will  devote  a  con- 
siderable part  of  his  timie  dui'-ing  the  comxing  year. 

3.  The  preparation  of  a  manuscript  covering  the  re- 
sults of  five  years'  investiga,tious  in  forestation  v/ork  is  pro- 
posed and  plans  for  further  field  work  will  av/ait  the  analysis 
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of  the  data  ali'eady  obtained,  'rhe  only  exception  to  this  will 
be  the  ooudaot  of  tests  on  rr.ethods  ol'  storing  longleaf  pine  seed 
and  an  eiiperiiaent  in  weed  cont^-ol,  in  cooperacion  v/ith  tne  Oreao 
Southern  Lumber  Company,  neit:ier  of  whicii  will  require  any  great 
amount  of  tine  ir  'c^ie  field.  fhe  station  is  being  asked  oontm- 
ually  for  tn3  results  of  its  v/r-i-k,  particularly  in  view  of  the 
great  interest  no.v  being  taken  m  reforestation  by  states  and  by 
landowners  generally. 

4.  Hew  natural  reproduction  may  be  obtaiued  on  the 
deep  sands  of  the  Florida  National  Merest  is  tne  problem  which 
can  be  answered  only  by  the  carefuo.!^  planned  and  thoroughly  car- 
ried out  experiments  such  as  are  contemplated  at  the  newest 
branch  station.   A  proposed  v/orking  plan  ias  oec;n  prepared  and 
some  studies  have  already'-  been  started.   Final  approval  of  the 
plan  as  now  outlined  awaits  a  conference  of  representatives  of 
tne  Station  and  the  Eastern  District,  on  the  ground.   It  is 
planned  to  nold  this  conference  some  time  in  L'ovember  and  the 
progress  of  the  work  ^7111  thereafter  be  very  carefully  followed 
tiirough  regular  visits  from  the  Soutnern  Station  sxaff ,  each  of 
whom  v;ill  be  asked  to  contribute  tcvv^ards  the  solution  of  what  is 
probably  the  mosu  uiff icult  silvicultural  problem  in  the  South. 

5.  ITow  that  the  preliminary  volume  and  yield  tables 
for  second-grovvth  Southern  pines,  with  a  brief  explanation  of 
their  application,  have  been  made  available,  steps  should  be  taken 
to  see  that  those  chiefly  interested  in  maZiing  use  of  them  are 
able  to  do  so.   Before  the  full  value  of  these  tables  can  be 
utilized,  their  limitations  should  be  ciiecked  by  trying;  them  out 
under  varying  site  and  local  conuitions,  in  a  great  number  of 
localities  throughout  the  South.   It  is  planned  auring  the  com- 
ing year  to  have  some  one  fro.m  the  Southern  Station  visit  several 
of  the  progressive  lumbering  op-^rations  in  the  South,  especially 
those  where  the  owners  have  stated  their  interest  in  perpetuating 
the  industry  in  tneir  localities  and  cooperate  v/ith  them  in  try- 
ing out  the  new  tables  in  the  field. 

6.  It  is  planned  to  establish  a  number  of  permanent 
yield  plots  in  stands  of  each  of  the  four  Southern  pines  and  under 
varying  site  and  degrees  of  stocking  conuitions.   The  application 
of  normal  yiela  tables  to  understocked  stands  can  b-o  m.ade  possible 
only  after  a  very  thorough  study  of  the  development  of  such  stands, 
and  that  is  wuat  is  exp^-cted  from  such  yield  plots. 

7.  The  analysis  of  the  measurum.ents  made  at  Urania  for 
the  study  of  accelerated  growth  of  trees  left  in  logging  should 
be  completed  auring  the  ccmixig  year.   The  results  of  this  study 
will  give  us  definite  information  of  tne  value  of  breast  height 
dirimeter  measurements  in  judg'ing  volume  increase  in  trees  left 
for  a  second  cut.   The  results  of  this  study  \;ill  be  checked  in 
other  localities  and  v/ith  tnj  otxier  species  of  pine  before  final 
conclusions  are  drawn.   Methods  of  proaedure  worked  out  in  this 
initial  study  will  serve  as  a  standa.rd  for  the  otl^rs  to  come 
later. 


8.  It  is  also  proposed,  to  enla^rce    the  present  naval 
stores  program  to  incliile  studies  of  j^^urc  yields  and  netliods  of 
Ciiippins;  slci^;ii  and  .Lv^n£:iea-i;  p1-ie  at  other  points  in  the  Station 
temtory:  at  .Lahe  xhitler,  near  ScaiO.iej  near  Camp  Pinchot  on  the 
Florida  National  jo.:-er?t  and  at  son:?,  point  near  Bogalusa.   This 
v;ill  duplicate  part  oP  the  v/orii  alrf.ac.y  Uxider  wa^'  at  Sta.rke  a,nd 
should  serve  to  hi  1a:z   '^^■^   diffcrenoer,  vhiich  may  be  due  to  va,ria- 
tions  in  climatic  a,nd  &oil  conditions. 

9.  The  anawer  to  the  c^uestion  "\Vhat  is  a  seed  tree?" 
v;ill  rec^uire  a  great  amount  of  furtner  study.   Some  information 
is  already  being  tahen  cuirrently  on  a  number  of  our  permanent 
sample  plots  but  every  opporturnlty  to  obtain  additional  informa- 
tion on  this  very  important  queL-itJon  v-j.ll  be  tahen.   i^ztensive 
surveys  offer  an  e./;.cellent   reann  of  gaijhsring  a  co^isiderable 
amount  of  infer  nation  on  thic^  ou;..ioci-, ,  tnnough  classifying  trees 
according  to  the  numuer  of  cones  bcme  during  seed  years  by 
trees  of  varyir^,  si;3.3o  and  doocrip  fc  ioiis ,  hy  d.etermining  the  dis- 
tance to  which  seedlings  nave  oeo- o^rie  Cr^/tablisned  when  the  source 
of  seed  it;  known^  by  ccrrelati on  of  numb3rK  and  kinds  of  seed 
trees  with  the  reproduction  foui.d  on  tlie  ground,  and  studies  of 
a  similar  nat'ore. 

10.  A  number  of  ex^jerimental  thinning  plots  will  be 
established  in  a  variety  of  localities  and  v/ttn  different  de- 
grees of  thinnings.   Tne  cooperation  of  the  state  extension  for- 
esters in  the  boutiiern  states  will  be  sought  in  the  establish- 
ment of  these  plots,  which  v/ill  also  serve  as  demonstration 
areas.   The  shortcomings  of  some  of  the  former  thinning  plots 
have  been  brought  out  in  the  analysis  of  the  data  taken  at 
Urania,  and  the  experience  gained  from  tiiem  v;ill  serve  to  make 
tho   results  from  any  xiow  plotc  of  greater  value  to  a  clearer 
understanding  of  this  subject. 

Progress  on  some  of  the  proposed  work  listed  above 
will  depend  on  the  length  of  time  taken  to  bring  the  staff  up  to 
full  strength.   As  soon  as  this  .xas  taken  place  a  considerable 
amount  of  time  now  taken  up  with  administrative  duties  could  be 
put  in  on  tiie  proposed  field  work.   The  extensive  S'jrvey  program 
will  also  be  deferred  until  uhe  present  vacancies  on  the'  staff 
have  been  filled.   Important  as  tiicy  may  be,  studies  of  iiardwood 
prcbLniic,  eros..on,  adaptability  of  slash  pine  to  various  sites, 
and  investigations  of  fcrest  tree  diseases  and  insects  arc  not 
recommended  until  fioHher  financial  support  is  made  available. 


Distri  but  icn  of  E:-:pon(iitures  by  Projects 

Soutiiem  Fortjct   Hzj:  er imo nt    Station 

FiGcal   Y:ar   i9£7 


Project  Arnount 

Protection,    fxre  2975.46 

Measurements  5087.21 

Management  8035.78 

Faval    Stores  13046.30 

Foi-estation  5187.28 

Protection,    otiicrs  <3430.96 

Mis c e llane ouG  10 C.8  .  r\L 

38,840.00 
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AHTIGLSS   FOR  PUBLTCATIOIT 
a.    Subraitted.   Jan.    1   to    Oct.    15,    1927 


Forbes  "Volume,    Yield,    and   Stand   Tables    for   Second- 

G-rov:tii  Soatiiern  Pines".      Sabrnitted  for    publica- 
tion as   a   departraent    bulletin.      Feb.,    1927. 

"Uncle   Sam  Helps    to    Solve    the    Soutnern  Timber 
Grov/iing  Prob].em".      Published   in  American  Forest 
Week  Section   of  New  Orleans    "Times-pic ayune " and 
given  '.vide   distribution  "ove'r   the    South.      April 
24,    19  27. 

"Timber   Grov/ing  and  Logging  and  Turpentine   Prac- 
tice   ixi  the    Southern  Pine  Ptegion".      Submitted  for 
publication  as   a   department    bulletin.      September, 
1927. 

Forbes   and  Demraon        "Preliminary  Volume    and  Yield   Tables   for 

SoGond-G-rowth  Southern  Pines".      Liimeographed   for 
restricted  circulation.      August,    1927. 


Deramon 


V/yman 


Vifahlenberg 


Hadley 
(revised   by 
Pes sin  and 
Y/ahlenberg) 

Wake ley 


"Fire  Dam.age  in  Southern  Pine  Forest".   Submitted 
to  Forest  WorJier.   October,  1927. 

"Kaval  Stores  in  the  Practice  of  Forestry".  Georgi. 
State  College  of  Agriculture  Cypress  Knee.   March, 
1927.  — ^ 

"Naval  Stores  Research".   Proceedings  of  lUnth 
oOKitaern  Fo^'ectry  Congress.   March,  1927.*" 

"Yield  of  Gum  from  Slash  and  Longleaf  Pine".   Sub- 
mitted for  publication  m  19>i7  Department  of  Ag- 
riculture Yearbook.   October,  1927. 

"Effect  of  Chipping  Methods  on  Yield  of  Naval 
Stores".   Submitted  for  publication  in  1927  Depart; 
ment  of  Agriculture  Yearbook.   October,  1927. 

"Chemical  V/eed  Control  at  the  Savenac  Nursery, 
Western  Montana".  Submitted  to  Forest  V/orker. 
October,  1927.  

"Effect  of  Burning  and  Cattle  Grazing  on  the  Sur- 
vival of  Longleaf  Pine  Seedlings".   (A  Progress 
Report.)   Submitted  for  publication  in  Journal 
of  Agricultiiral  Research.   September,  l^iTr. 

"Planting  Southern  Pines".   Submitted  for  publica- 
tion in  1927  Department  of  Agriculture  Yearbook. 
September,  192  7.  

2'4 


Wake  ley 

Pes sin 
Barrett 


"Producing  Pine  Nursery  Stock  in  the  South". 
Submitted  for  publication  in  1927  Department  of 
Agriculture  Yearbook,   September,  1927. 

"Mycorhizas  of  Southern  Pines".   Submitted  for 
publication  in  Ecology.   June,  19£7. 

"Thinnings  in  Second-Grov/th  Southern  Pines".  Sub- 
mitted for  publication  in  1927  Department  of  Agri- 
culture  Yearbook.      October,    1927. 


Bairett 


Demjaon 


V/akeley  & 
Hayes 


Had  ley  & 
Wake ley 


Wake  ley 


b.   Proposed,  Oct.  16,  1927  -  Oct.  15,  1928 

"A  Study  of  Accelerated  Growth  of  Longleaf  Pines 
Resulting  from  Conservative  Lumbering  at  Urania, 
Louisiana".   Proposed  as  an  article  for  Journal 
of  Agricultural  Research.   January  1. 

"Application  and  Accuracy  of  Swedish  Form  Point 
Method   of  Estimating  Cubic   Volumes   of  Stands   of 
Second-Growth  Southern  PineVl-      Proposed   for   Journal 
of  Forestry.      June   15. 

"Fires  in  the  Piney  Woods"  (based  on  pictures  and 
general  results  of  Roberts  Plots).   Proposed  for 
Natur e  Magazine  or  American  Forests  and  Forest 
Life.   January  15. 

"The  Effect  of  Fire  Upon  the  Pine  Forest  of  the 
South".   Proposed  as  a  departmental  bulletin; 
about  32  pages,  16  illustrations.   July  1. 

"The  Extensive  Survey  Ilethod  of  Sample  Plot  Work". 
Proposed  for  Journal  of  Forestry.   April  1. 

"Forest  Types  in  the  South". 

"The  Commercial  Plantations  of  the  Great  Southern 
Lumber  Company".   Proposed  as  an  article  for  the 
Journal  of  Forestry.   January  1. 

"Kiln  Extraction  of  Pine  Seed".  Proposed  as  an 
article  for  Journal  of  Forestry  or  Lumber  Trade 
Journal.   April  1, 

"Results  of  nursery  and  Planting  Investigations 
in  the  South".   Proposed  for  a  departmental  bul- 
letin.  October  1,  1928. 

"Seed  Descriptions  and  Yields".  Proposed  as  an 
article  for  the  Journal  of  Forestry.   June  1. 


&Ji 


Wake ley 


Wahlenberg 


V/yinan 


"Heat  Damage  to  Sliortloaf  Pine  Seedlings  in  the 
■  Cotvledon  Stage'',   Proposed,  as  an  article  for  the 
-  Journal  of  Agricult  aral  Reses^rch.   June  1. 

"Cattle,  Fix'e  and  Longleaf  Pine".   Proposed  as  an 
article  for  Ajnerican  Forests  and  Forest  Life . 
May  1. 

"Gum  Yield  fable  -  Results  of  1927  Season".   Pro- 
posed for  IT'_3-val  Stores  Rcv'tew.   January  1. 

"Crown  SuiTface  in  Relation  to  Gum  Yield".   Proposed 
for  Journal  of  Forestry.   F6bruary  1. 

"Relation  of  Gum  Flov/  to  Environment".   Proposed  for 
■Ecology.   April  1. 


"Pry-Facing  in  Slash  Pine  . timber".   Proposed  for 
Journal  o_f  Agricultural  p.e search.   Hay  1.  ' 

"Re-sulos  of  llav.al  Stores  Investigations  at  Starke, 
Florida-,  during  the  five-year  period  1923-1927". 
PropOoed. 'as  a  departmental  bulletin.   September  1. 
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STAFF 
SOUTHERN  FOREST  EXPERIMENT  STATION 


Pe  rman ent_Members 

Demmon,  Director 
Vv'yman,  Associate  Silviculturist 

Pessin,  Associate  Forest  Ecologist  (reinstated  June  1,  1928) 

Wahlenberg,  Assistant  Silviculturist 

Wakeley,  Assistant  Silviculturist 

Barrett,  Junior  Forester 

Gemnier,  Junior  Forester  (Assigned  to  Choctawhatchee 

National  Forest) 
Harper,  Junior  Forester 

Righter,  Junior  Forester  (appointed  July  2,  1928) 
Vining,  Superintendent  of  Naval  Stores  Field  Station  (Starke) 


Miss  V.  M.  Spuhler,  Senior  Clerk 

Mrs.  H.  C.  Black,  Assistant  Clerk-Stenographer 

Miss  M.  C.  Regan,  Assistant  Clerk-Operative 

Miss  M.  E.  Turnbull,  Assistant  Clerk-Stenographer  (In  cooperatino 

with  District  Forest  Inspector) 
Miss  May  U.    Patchett.  Junior  Clerk-Stenographer  (appointed  Septem 

bar  15,  1928,  at  Starke) 
Mrs.  E.  0.  Harper,  Junior  Clerk-Stenographer  (resigned  September 

30,  1928,  at  Starke) 


R.  M.  Lindgren,  Office  of  Forest  Pathology 

Professor  G.  H.  Lentz,  Special  Investigator  on  hardwoods  (in 

cooperation  v/i  Li.  Division  of  Forescry  ,  Louisiana 
Department  of  Conservation) 


Temporary  Field  Assistants 

Q.  R.  Boerner 

C.  H.  Coulter 

R.  W.  Hayes 

F.  G.  Hills 
S.  J.  Johnson 
W.  W.  Koch 

L.  D.  Lloyd 

J.  A.  Putnam 

W.  R.  Silcocks 

G.  E.  Trafton 


Annual  Report  and  Progfam 

oi  the 

Southern  Forest  Experiment  Station 

1928^ 

General 

Tho  Southern  Forest  Experiment  Station,  one  of  11  regional  forest  experim'i.ac 
stations  in  the  United  States,  was  established  xn  July,  1921.  Its  territory  sabracss 
that  part  of  the  coastal  plain  region  extending  fro.n  Georgia  and  Florida  in  the  East 
to  Texas  and  Oklahoma  iii  the  West,  a  total  land  area  of  over  two  hund""sd  siillioa 
acres.  Tha  function  of  tho  Experiment  Station  is  to  deterrp.ine  for  this  rsgica,  which 
Is  capable  of  producing  approximately  one-third  of  the  timber  requirsasnts  of  the 
United  States,  the  best  methods  of  gro*"ing  timber  cropri  on  forest  land.  Through 
field  experiments  carried  on  at  various  points  throughout  the  region,  and  which  vrill 
serve  also  as  demonstration  areas,  the  best  methods  of  managing  and  protecting  forests 
for  the  production  of  timber,  naval  stores.  3nd  other  forest  products,  and  the  effects 
of  forests  on  v/ater  flow  and  erosion  will  become  knov;n. 

The  appointment  of  a  State  Forester-  ■''or  Florida,  in  April,  1923,  brought  the 
number  of  states  in  this  region  which  have  regularly  established  state  forestry  or- 
ganizations up  to  seven,  leaving  only  Arkansas  v/ithout  any  such  organisation.  E£- 
forts  are  now  under  way  in  that  State  towards  obtaining  a  state  forestry  l.?v/.  An 
Arkansas  Forest  Protective  Association  has  recently  been  fornied.  and  it  is  to  be  ex- 
pected that  Arkansas  will  soon  fall  into  lino  with  the  other  southern  states. 

Fire  protection  continues  to  be  the  most  important  function  of  the  various 
state  forestry  organizations,  and  public  sentiment  grows  more  favorable  each  year 
towards  securing  better  protection  from  fire,  the  most  serious  Lhreat  to  forestry  in 
the  South.  Additional  land  is  being  put  under  fire  protection  each  year,  private 
lumbering  interests  are  coming  to  realize  the  benefits  of  eradication  of  the  fire 
evil,  and  Federal  and  State  allotments  for  fire  protective  purposes  are  J.ncrsssing 
annually.  The  following  table  indicates  the  present  status  of  the  work. 
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This   report   covers    tho  period   from  October  16.    1927.    to  Got.    15,    1928. 

-    1    - 


1.  U.  S.  Forest  Service  Statistical  Bulletin  21,  1928. 

2       Computed  from  Agricultural  Census,  1925,  by  deducting  crop  land,  unv.'ooded  pasture, 

and  land  in  buildings,  roads,  etc.,  from  total  land  area. 

3.  From  State'  Forester 's  estimates.  Unfortunately  these  figures  give  no  indication 
of  the  degree  of  protection  afforded,  so  that  it  is  impossible  to  compare  one  state 
with  another. 

4.  Areas  included  v/ithin  boundaries  of  pine  and  hardwood  bottomland  only. 

There  is  no  better  evidence  of  the  growth  of  forestry  in  the  South  than  in 
the  number  of  men  throughout  this  region  who  have  had  technical  training  in  forestry 
or  who  are  now  engaged  in  some  phase  of  forestry  work.  Ten  years  ago  the  foresters 
in  the  South  could  be  counted  on  the  fingers  of  one  hand.  Today  in  the  eight  states 
within  the  Station  territory  there  are  138  men  doing  forestry  work  of  some  kind,  118 
of  whom  have  had  technical  training  at  a  forest  school.  Further,  there  are  43  men 
with  some  technical  training  in  forestry  who  are  now  engaged  in  other  lines  of  en- 
deavor 

Foresters  in  the  South. 


Stats 

.'^ome  Technical 

Training 

No  Technical 

In  Forestry  or 
Allied  Work 

Not  in 
Forestry 

Training 
In  Forestry 

Total 

Alabama 

6 

3 

5 

14 

Arkansas 

22 

2 

6 

30 

Florida 

18 

17 

1 

36 

Georgia 

18 

2 

1 

21 

Louisiana 

31 

3 

2 

36 

Mississippi 

10 

1 

3 

14 

Oklahoma 

3 

8 

1 

12 

Texas 

10 

7 

1 

18 

Total 

118 



43 

20 

181 

These  foresters  are  in  following  lines  of  employment: 


Lumber  companies  --------------  32 

Forest  products  (treating  plants,  etc.)-  -  -  16 
Consulting  foresters  and  staffs  ------  19 

State  forestry  organizations  --------29 

State  extension  foresters  ---------   6 

U.S.Forest  Service  {administrative  and 

research)  ----__-__------  29 

City  foresters  ---------------  2 

Forest  School  faculties  ---------  - 5 

138 
Men  with  some  forestry  training,  not 

now  in  forestry  work  ---------  _43 

Total 181 

_  2  - 


Notwithstanding  this  number  of  men  v/ith  forestry  training  in  this  region, 
there  is  almost  alv/ays  some  forestry  posit:' on  open  for  the  qualified  rnan.  There  is 
ever  increasing  need  for  men  trained  in  southern  conditions.  It  is  recognized  that 
this  need  can  best  be  met  through  graduates  of  the  tv/o  southern  universities  -vvhere 
courses  in  forestry  are  offered,  at  Georgia  State  College  of  Agriculture  (course 
established  1S07)  and  at  Louisiana  State  University  (established  1925).  The  ccntiaued 
development  of  these  two  schools  should  go  a  long  way  tov/ards  placing  forestry  in  the 
South  on  a  higher  level..  Every  encouragement  should  be  given  looking  to  the  upbuild- 
ing of  these  two  institutions. 

ADMINISTRATION 

A^visor2„Counc_il 

This  committee,  consisting  of  twenty- four  business,  profession^]  .  and  .sciev:- 
tific  men  representiiig  forest  and  allied  industries  from  all  sections  of  the  Station 
territory,  v/as  originally  appointed  by  the  Secretary  of  Agriculture  in  1S25.  The 
members  serve  without  coffipen3a,tion ,  and  in  annual  meetings  consider,  discuss,  and  make 
recommendations  on  the  program  of  the  Station. 

The  terras  of  eight  Council  members  exp.i  red  this  year,  Messrs.  Boyd,  Euni;cr, 
and  Hardtner  being  reappointed  by  Secretary  of  Agriculture.  \'h-i.  M.  Jra'dine.  Tc  the 
places  made  vacant  by  Messrs.  Barre.  Goodyear.  Lee,  Mcintosh,  and  Thompson  Secretr.ry 
Jardine  has  appointed  F,  H.  Farweli,  Vice-President  and  General  Manager  of  the  Lutcher 
and  Moore  Lumber  Co.,  Orange,  Texas;  Prof.  Gordon  D.  Marckworth,  in  charge  of  the 
■forest  school  of  Louisiana  State  University;  Colonel  W.  H.  Sullivan,  General  Manager, 
Great  Southern  Lumber  Con!pan,y.  Bogalusa,  Louisiana,  and  H.  M.  V^ilson,  Vice-President, 
Ba,ldwin-Lewis-Pace  Company,  Jacksonville,  Florida. 

A  highly  successful  Council  meeting  was  held  at  New  Orleans,  October  £3,  1S27, 
at  which  10  members  and  4  representatives  were  present.  At  that  time  it  v/as  recom- 
mended that  the  following  meeting  be  held  in  the  field,  at  or  near  one  of  the  Brarjch 
Stations.  Accordingly,  the  1928  meeting  was  held  at  Va.lparaiso,  Florida,  near  the 
Choctawhatchee  Branch  Station,  on  November  2  and  5.  This  marks  the  second  field 
meeting  of  the  Council,  the  first  having  been  held  at  Bogalusa  .in  192S.  The  Council 
has  tentatively  planned  to  alternate  the  meetings  between  Nev/  Orleans  and  various 
centers  of  work  in  the  field.  Such  field  meetings  give  the  Council  members  an  op- 
portunity tc  see  the  Station's  work  on  the  ground  and  in  this  way  to  obtain  a  clearsr 
view  of  the  problems  and  methods  of  solution. 

The  terr.itory  covered  by  the  Southern  Station  has  proven  so  I'.rge  th?t  it  has 
been  impossible  to  cover  it  adequately  with  the  personnel  aud  npnropric^tions  provided. 
It  was  this  fact  that  prompted  an  alteration  in  the  regional  boundary  so  that  Ihc 
State  of  South  Carolina,  is  now  included  with  the  district  served  by  the  Appalachian 
Forest  Experiment  Station.  This  seems  entirely  logical,  especially  a3  this  .S'tato  i's 
easily  accessible  froru  the  Appalachian  Station  headquarters  in  Asheville,  and  the 
problems  there  are  very  similar  to  those  found  in  the  adjacent  state  of  North  Carolina. 
There  must  always  be  some  overlapping  between  the  work  of  these  two  stations,  and  th© 
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naval  stores  problems  for  South'  Carolina  will  continue  to  be  undertaken  by  the  Southern 
Station.  The  experimental  work  already  established  in  South  Carolina  by  the  Southern 
v'itation  was  transferred  in  April,  1928.  when  that  district  was  visited  by  field 
parties  from  the  two  stations. 

With  the  assignment  of  two  forest  pathologists  to  the  Southern  Station,  and 
with  the  man  furnished  by  the  State  of  Louisiana  for  the  hardwood  investigations, 
together  with  an  extra  clerk  most  of  the  time,  the  headquarters  office  is  becoming 
more  crowded.  Continued-  expansion  in  personnel  will  make  it  necessary  to  acquire 
more  space  than  is  now  available  in  the  Customhouse.  Although  it  is  possible  to  ob- 
tain ample  space  in  the  Army  Supply  Base,  the  relative  inaccessibility  of  that  build- 
ing from  the  center  of  the  city  is  a  distinct  disadvantage. 

The  Station  was  visited  by  Mr.  S.  N.  Munns,  Chief  of  Office  of  Experiment 
Stations,  in  the  fall  of  1927,  for  a  period  of  about  two  weeks.  F.  H.  Eyre  of  the 
Washington  Office  was  detailed  to  our  Station  for  a  month  early  in  1928  and  spent 
some  time  at  each  of  the  centers  of  work,  familiarizing  himself  with  the  various 
projects  under  way. 

During  the  summer  of  1928  Demmon  was  given  the  opportunity  of  spending  five 
weeks  at  the  California  and  Southwestern  Forest  Experiment  Stations.  The  contact 
with  the  research  staff  in  those  regions  and  the  opportunity  to  see  the  results  of 
sample  plot  work,  some  of  which  is  the  oldest  in  the  Forest  Service,  gave  him  a  new 
viewpoint  on  many  forest  research  problems.  He  gained  a  great  deal  from  being  able 
to  meet  other  forest  investigators  and  discussing  with  them  problems  of  mutual  con- 
cern. 

The  Station's  accounts  were  thoroughly  inspected  in  March,  1928,  by  Mr.  Zim- 
merli,  of  the  Washington  Office.  It  was  possible  for  Miss  Spuhler  to  visit  the 
Starke  and  Choctawhatchee  branch  stations  during  the  year,  where  she  helped  to  straigh- 
ten out  the  files  and  check  over  the  office  records. 

The  number  of  branch  stations  remains  four,  the  same  as  last  year.  These  in- 
clude the  naval  stores  branch  at  Starke,  Florida,  the  Choctawhatchee  center  of  work, 
the  personnel  for  which  is  being  furnished  by  the  Eastern  District  organization  of 
the  Forest  Service,  the  substation  at  Urania,  Louisiana,  and  the  Bogalusa-McNeill 
center  '^he  possibility  of  establishing  additional  branch  stations  is  kept  in  mind, 
but  it  is  recommended  that  such  centers  be  chosen  only  at  such  time  as  the  Station 
resources  justify  an  enlargement  of  the  present  staff  and  program.  In  the  meantime, 
the  Station  staff  is  each  year  becotciing  better  acquainted  with  the  region  so  that 
whe.n  the  time  comes  to  select  additional  centers  of  work,  a  considerable  fund  of  in- 
formation will  oe  available  as  to  the  choice  of  localities. 

Allotment 

The  Station  allotment  for  the  fiscal  year  1929  remains  practically  the  same 
as  last  year,  $41,200.  The  McSweeney-McNary  forest  research  bill  that  was  enacted 
into  law  at  the  last  session  of  Congress  provides  authorizations  which  will  gradually 
increase  the  appropriations  for  forest  research. 

The  project  distribution  of  the  allotment  of  $41,200  for  the  fiscal  year  1928 
was  as  follows: 
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Proiect Amount Per  cent 

Protection,  fire  $2,606.08  6 

Measurements  1,025.32  3 

Management  6,614.11  16 

Naval  Stores  17,835.83  43 

Forestation  4,844.15  12 

Protection,  others  5,692.38  14 

Hardvfoods  and  other  Investigations  1,018.13  2 

Mississippi  Flood  Study  ,.1,630.45  _4 

Totals  $41,266.43  100% 


Personnel 

After  serving  as  Acting  Dirfoctor  of  the  Station  since  July,  1927,  Deiaaion  was 
appointed  Director  August  1,  1928. 

Dr.  L.  J.  Pessin,  who  resigned  his  position  as  Associate  Forest  Ecologist  vrith 
the  Station  in  June,  1927,  returned  to  the  Station  staff  one  year  later,  in  the  in- 
terim having  been  employed  as  Plant  Pathologist  at  the  Texas  State  Agricultural  Ex- 
periment Station.  Because  of  his  intimate  knowledge  of  plant  physiology  and  allied 
nciencSs,  and  his  experience  and  personal  ability,  Dr.  Pessin's  reappointment  very 
greatly  strengthens  the  staff  of  the  Station. 

On  July  1,  1928,  F.  I.  Righter,  a  graduate  of  the  Cornell  Forest  School,  was 
appointed  tc  the  Southern  Station  as  Junior  Forester.  This  leaves  but  one  vacancy  on 
the  staff  not  yet  filled,  that  of  Associate  Silviculturist . 

Mrs.  V,  L .  Harper  resigned  her  position  as  Junior  Clerk  at  Starke  on  September 
30,  1923   and  the  vacancy  was  filled  by  the  appointment  of  Miss  May  M.  Patohett. 

During  the  last  year,  41  man-months  of  temporary  technical  assistance  has  been 
used,  most  of  the  ten  men  being  forestry  students  v.'ho  had  not  yet  ccmpleted  their 
college  courses,  but  who  desired  to  obtain  field  experience  before  returning  tc  school. 

Extra  clerical  help  amounting  to  one  clerk  for  13  months  has  been  necessary 
during  the  past  year.  The  extra  work  involved  by  reason  of  the  increase  in  men  at- 
tached to  the  Station  seems  to  justify  the  appointm.ent  of  an  additional  junior  clerk. 

By  reason  of  the  Welch  bill  the  salaries  of  all  permanent  members  of  the  Sta- 
tion staff  were  increased  in  various  degrees  on  July  1,  192S. 
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Cooperation 

The  Station  continued  to  enjoy  the  closest  cooperation  of  a  number  of  land- 
ov/ners  near  the  various  branch  Stations,  especially  the  Urania  Lumber  Company  and  the 
Great  Southern  Lumber  Company.  Other  Government  units  have  also  worked  in  close 
harmony  with  the  Station  in  a  great  variety  of  ways.  Among  such  agencies  are  the 
Coastal  Plain  Experiment  Station  at  McNeill,  Mississippi,  the  Bureau  of  Entomology, 
Plant  Industry,  and  Chemistry  and  Soils  at  ?/ashington,  the  Forest  Products  Laboratory, 
the  Eastern  District  of  the  Forest  Service,  members  of  the  Washington  Office,  includ- 
ing Dr.  Gary,  Mr  Mattoon,  Mr.  Peters,  Mr.  Ashe,  and  others. 

The  Station  is  fortunate  in  sharing  headquarters  with  Clarke-McNary  In.spector 
C.  F.  Evans.  This  enables  us  to  keep  in  closer  contact  with  the  various  state  for- 
esters than  would  otherwiss  be  possible,  and  offers  an  additional  means  of  interchange 
of  ideas  between  different  units  of  the  Forest  Service. 

The  seven  state  foresters  in  the  Station  region  have  on  numerous  occasions 
cooperated  with  the  Station  in  the  furtherance  of  its  program.  Each  of  the  State 
foresters  in  the  Station  territory  has  on  numerous  occasions  given  the  Station  the 
benefit  of  his  knowledge  of  conditions  in  his  particular  state.  State  men  have  been 
assigned  to  our  extensive  survey  crews  and  in  many  other  ways  the  State  Foresters 
have  shown  their  keen  interest  in  our  work. 

In  the  course  of  the  extensive  surveys  in  southern  Georgia  during  the  spring 
or  1928,  Captain  I.  F.  Eldredge  of  the  Superior  Fine  Products  Company,  and  A.  K. 
Sessoms  of  Cogdell  were  especially  helpful  to  the  Station  crew 

The  Station  has  cooperated  with  the  Society  of  American  Foresters  in  making 
an  Industrial  Forestry  inquiry  to  find  out  just  what  companies  in  the  South  arfe  mak- 
ing a  conscientious  effort  to  grow  timber  crops  commercially  and  the  extent  of  their 
efforts  thus  far.  In  this  connection,  reports  have  been  received  from  twen+y-five 
lumber  companies  in  the  states  of  Mississippi,  Louisiana,  Texas,  Arkansas,  and  Okla- 
homa, representii) ',  four  million  acres  of  forest  land  on  which  efforts  of  one  kind  or 
another  are  being  made  to  grow  a  new  crop  of  trees. 

The  cooperative  project  v/hich  was  initiated  last  year  between  the  Station  and 
the  Eastern  District  organization  of  the  Forest  Service,  on  the  Choctawhatchee  Na- 
tional Forest,  has  progressed  very  satisfactorily.  During  this  period,  Junior  For- 
ester Gemmer  has  been  in  charge  of  the  project,  and  has  had  the  assistance  of  a  number 
of  men  from  the  Station  staff  at  various  times  throughout  the  year,  for  a  total  of 
17  weeks.  The  results  of  these  experiments  will  serve  as  a  basis  for  future  manage- 
ment plans  for  the  Choctawhatchee  N.-^t.ional  Forest,  and  they  should  also  be  applica'.  le 
to  an  adjacent  belt  of  somewhat  similar  country  where  deep  sandy  soils  prevail. 

The  Forest  Products  Laboratory  in  1927  initiated  a  study  of  the  relation  of 
environmental  conditions  to  the  growth  and  properties  of  wood  and  the  plots  were 
located  on  the  Choctawhatchee  Forest.  The  Station  has  gladly  assisted  in  a  number  of 
ways  on  this  project. 

Mr.  0.  M.  Freeman  of  the  Office  of  Economic  Botany  of  the  Bureau  of  Plant 
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Industry,  spent  a  few  days  during  June,  1328,  on  the  Choctawhatchee  Forest  and  with 
the  assistance  of  GeBiiner  and  Pessin  of  the  Station  staff  and  Lodewick  of  the  Forest 
Products  Laboratory,  made  a  collection  of  native  legumes.  The  purpose  of  this  survey 
was  to  determine  the  desirability  of  native  legumes  as  soil  building  plants.  Because 
of  their  scant  foliage,  these  native  legumes  are  of  little  value  in  promoting  soil 
fertility.  It  is  planned  to  try  out  a  variety  of  cover  plants  for  this  purpose,  and 
seed  of  some  of  these  has  been  promised  by  the  Coastal  Plain  Experiment  Station  at 
McNeill,  Mississippi. 

In  the  naval  stores  region,  the  Station  has  been  cooperating  with  Dr.  Gerry 
of  the  Laboratory  in  her  study  of  oleoresia  production  in  the  tree  and  factors  in- 
fluencing gum  flow.  Dr.  Austin  Cary  of  the  Washington  Office  is  also  in  close  contact 
with  our  work  at  Starke,  v/here  he  has  now  established  his  winter  headquarters.  We 
look  forward  to  cooperating  more  closely  with  Dr.  Cary  in  the  future  than  has  been 
possible  in  the  past. 

Through  additional  Congressional  appropriations,  totalling  $10,000  annually, 
it  has  been  possible  for  the  Bureau  of  Plant  Industry  to  assign  two  forest  patholo- 
gists to  the  Southern  Station,  these  men  to  work  directly  under  the  Bureau  of  Plant 
Industry  but  in  close  contact  with  the  Station.  One  of  these  men,  R.  M.  Lindgren, 
established  his  headquarters  with  us  at  New  Orleans  on  August  1,  1923,  and  the  other 
appointment  is  expected  to  be  made  shortly.  Mr.  Lindgren  will  confine  his  investiga- 
tions to  wood  products,  principally  blue  stain,  while  the  other  pathologist  will  con- 
centrate on  the  forest  tree  diseases. 

In  the  past  the  lieed  has  been  suggested  for  forest  entomologists  and  forest 
biologists  to  be  assigned  to  the  Southern  Station.  This  very  desirable  form  of  co- 
operation is  already  under  way  at  a  number  of  forest  experiment  stations,  and  the 
results  have  been  most  satisfactory.  The  need  for  this  work  increases  as  time  goes 
on,  and  it  is  again  urged  that  forest  entomologists  and  biologists  be  assigned  to  the 
South  to  assist  in  working  out  a  more  adequate  forestry  program  for  the  region. 

State  Cooperation 

During  the  last  year,  the  State  of  Louisiana,  through  its  Division  of  Forestry, 
has  made  it  possible  for  the  Station  to  begin  investigations  of  Southern  hardwoods. 
For  this  purpose  the  State  set  aside  $5000  out  of  which  were  paid  the  salary  and  ex- 
penses of  an  investigator.  Professor  G.  H.  Lentz.  on  sabbatical  leave  from  the  New 
York  State  College  of  Forestry  at  Syracuse  University.  Professor  Lentz  began  his 
assigiiment  December  10,  1928,  and  since  that  time  has  been  making  an  economic  survey 
of  the  hardwood  situation  in  Louisiana.  He  has  had  the  assistance  of  a  temporary 
technical  man,  Mr.  Putnam,  and  has  carried  on  his  entire  program  of  work  under  the 
direction  of  the  Station.  The  State  of  Mississippi  had  expected  to  cooperate  with 
the  Station  on  a  similar  basis  but  was  unable  to  finance  the  project  during  the  last 
year. 

The  need  for  hardwood  studies  is  urgent  in  all  of  the  Southern  States,  especial- 
ly those  from  which  most  of  the  nation's  supply  of  hardwoods  originates.  The  Station 
is  unable  to  initiate  such  studies  at  the  present  time  as  all  of  its  allotment  is 
budgeted  against  projects  already  under  way  in  the  pine  territory.   The  need  for  hard- 
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wood  investigations  is  steadily  increasing  and  until  such  time  as  Congress  may  pro- 
vide additional  funds,  such  studies  can  be  begun  only  with  outside  assistance.  The 
Station  will  gladly  undertake  the  direction  of  any  work  which  may  be  made  possible  by 
cooperating  agencies. 

Public  Relations 

The  Station  has  been  called  upon  frequently  as  in  former  years  for  a  great 
variety  of  information  on  forest  research  and  related  subjects.  Besides  a  consider- 
able amount  of  correspondence,  these  requests  have  led  to  the  preparation  of  a  number 
of  articles,  especially  during  Anisrican  Forest  Week  in  April,  1928.  Members  of  the 
staff  have  also  addressed  representative  groups  on  technical  and  popular  phases  of  the 
Experiment  Station  work.  The  branch  stations  and  headquarters  office  have  entertained 
a  number  of  visitors  during  the  past  year,  mostly  scientists  and  people  particularly 
interested  in  forestry  v/ork. 

Among  the  meetings  attended  by  members  of  the  staff  were  the  American  Associa- 
tion i'or  the  Advancenient  of  Science  at  Nashville  (Harper,  Wakeley,  Demmon)  ;  Southern 
Forestry  Congress  at  Louisville  (Demmon);  American  Forestry  Association,  St.  Louis 
(Demraon) ;  Pine  Institute  Get-together  at  Savannah,  (Wyman,  Harper,  Vining) ;  Georgia 
State  Forestry  Fair  at  Waycross  (7ifyman,  Vining,  Harper);  Southern  Pine  Association 
and  Southern  Legging  Congress  at  New  Orleans;  Fourth  International  Congress  of  En- 
tomology, at  Ithaca,  New  York  (Wakeley) .  During  the  year  Wyman  addressed  ten  meet- 
ings where  turpentine  men  were  gathered  together,  and  reached  an  aaidience  of  600 
people  by  this  means, 

A  iiaval  stores  exhibit  prepared  at  Starke  was  shown  at  the  State  Forestry 
Fair  at  Waycross,  Georgia,  the  State  Agricultural  Fair  at  Meridian,  Mississippi,  and 
the  Fair  at  Savannah,  Georgia. 

INVESTIGATILNS 

Oct.  16,  1927  -  Oct.  15,  1928. 

Flood  Control  Study 

To  supplement  the  material  collected  in  July  and  August,  1927,  the  Washington 
Office  requested  the  Station  to  revise  for  publication  the  former  reports  on  the  rela- 
tion of  forests  to  erosion  and  stream  flow  in  the  Lower  Mississippi  and  Red  River- 
Ouachita  drainage  basins.  This  revision  was  completed  in  August,  1928,  but  additional 
data  on  moisture  holding  capacity  of  forest  litter  have  been  obtained  from  27  samples 
of  litter  collected  near  the  Urania  and  Bogalusa  branch  stations  during  October,  1S28. 

The  effect  of  fires  on  the  water-ab.-sorbing  capacity  of  the  forest  litter  is 
strikingly  shown  by  samples  from  our  fire  plots  at  McNeill,  Mississippi.  The  leaf- 
litter  on  an  annually  burned  plot  in  young  longleaf  f^econd-growth  was  able  to  absorb 
only  one-seventh  as  much  rainfall  as  the  litter  on  an  adjacent  plot  which  had  not 
been  burned  for  six  years. 

The  Station's  report  will  be  incorporated  in  the  general  Mississippi  drainage 
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flood  report  now  being  prepared  at  Washington.  This  ^tudv  has  beer,  requested  by  the 
President  for  the  purpose  of  ascertaining  the  extent  to  and  manner  in  which  the  floods 
of  the  Mississippi  Valley  may  be  controlled  by  proper  forestry  practice.  Although 
the  Mississippi  flood  problem  cannot  be  solved  by  forests,  thexr  beneficial  effect 
in  equalizing  the  run-off  of  rain  v/ater  and  in  preventing  soil  erosion  should  not  be 
overlooked  in  any  comprehensive  plan  of  flood  control.  It  is  possible  that  forests 
as  a  crop  on  overflov/  lands  ano  outside  levees  could  be  used  to  help  defray  part  of 
flood  control  expenditures. 

Thus  far  the  relation  of  forest  growth  to  erosion  and  flood  control  has  been 
judged  only  from  general  observations  and  a  review  of  what  little  literature  could 
be  found  on  the  subject.  The  need  for  fire  protection,  the  use  of  better  agricultural 
practices,  the  regulation  of  grazing,  the  replanting  of  waste  and  eroded  lands  and 
the  need  for  proper  methods  of  forest  management  are  all  recognized,  but  accurate  in- 
formation as  to  the  specific  effect  of  each  of  these  factors  on  floods  has  not  yet 
been  ascertained.  For  this,  detailed  and  intensive  research  is  essential.  The  Sta- 
tion recognizes  the  need  for  such  specific  information  but  can  undertake  such  ad- 
ditional studies  only  if  increased  appropriations  and  personnel  are  made  available. 

Fire  St udi e s 

Fire  continues  to  be  the  greatest  menace  to  forestry  practice  in  the  South, 
as  it  does  in  practically  every  forest  region  in  the  United  States.  It  is  imprac- 
ticable to  put  into  effect  the  various  recommendations  given  out  by  the  Station  to 
insure  obtaining  continuous  crops  of  timber  on  forest  land  unless  adequate  protection 
from  fire  is  afforded.  The  Station  has  not  undertaken  fundamental  studies  of  fires 
such  as  those  related  to  combustion  of  fuels  and  behavior  of  fires,  as  it  is  felt 
that  such  studies  can  be  undertaken  to  better  advantage  by  some  central  agency, 
equipped  with  adequate  means  for  conducting  them.  The  best  methods  of  fire  preven- 
tion, detection  and  suppression  should  be  left  to  the  administrative  organization  of 
the  Forest  Service,  whose  officers  are  in  an  advantageous  position  to  try  out  various 
methods  on  the  ground  and  under  a  great  variety  of  conditions.  Studies  of  the  occur- 
rence of  fires  have  been  undertaken  at  a  number  of  experiment  stations,  but  the  value 
of  such  studies  in  the  South  is  doubtful  until  such  time  as  there  is  a  closer  cor- 
relation between  the  m^ethods  of  reporting  fires  in  the  various  states  and  until  the 
completeness  and  reliability  of  the  figures  warrant  their  use  for  statistical  analysis. 

The  Station  studies  relating  to  fire  have  therefore  been  directed  towards 
determining  the  actual  damage  caused  by  fires  and  thus  far  these  studies  have  been 
limited  to  the  various  pine  types.  At  several  points  in  the  South,  permanent  plots 
have  been  laid  out  and  seasonal  burns  made  to  bring  out  the  effect  of  season  of  burn- 
ing and  the  actual  damage  which  occurs  in  each  case.  The  plots  selected  for  study 
v/cre  of  fully  stocked  stands  of  the  four  southern  pines,  Icngleaf,  shortleaf,  loblol- 
ly, and  slash.  The  results  of  the  first  five  year  remeasurements  have  been  tabulated 
but  no  definite  conclusions  have  yst  been  drawn.  It  has  been  found  that  some  of 
these  plots  were  not  comparable  in  volume  cf  stand  to  begin  with  so  that  the  growth 
per  cent  figures  do  not  bring  cut  the  actual  effects  of  the  fires.  The  accidental 
burning  of  one  cf  the  check  plcts  in  the  slach  pine  series  near  St:.r/.e  has  neces- 
sitated the  abandonment  of  this  series. 
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A  number  of  extensive  fire  studies  have  been  made  during  the  last  four  years 
in  connection  with  the  surveys  of  cut-over  areas  throughout  the  South.   The  analysis 
of  all  the  field  notes  has  not  as  yet  been  completed,  although  the  results  of  the 
studies  made  in  south  Georgia  in  April,  1928,  were  summarized  in  a  paper  by  Demmon 
entitled,  "The  Effect  of  1927  Spring  Fires  in  Southern  Georgia."   These  particular 
studies  showed  conclusively  the  value  of  fire  protection.   On  lands  v/hich  had  been 
protected  from  fire  for  a  number  of  years,  even  severe  summer  fires  did  not  entirely 
wipe  out  the  slash  pine  that  had  come  in  as  a  result  of  the  protection.   The  nucleus 
of  a  new  stand  of  trees  remained  after  the  fire,  whereas  with  annual  fires,  pine  re- 
production does  not  have  an  opportunity  to  establish  itself.   Analysis  of  the  data 
also  brought  out  the  fact  that  turpentined  trees  are  much  more  susceptible  to  fire 
damage  than  are  round  trees. 

A  similar  study  made  in  southeast  Louisiana  to  determine  the  effects  of  a  win- 
ter fire  showed  that  between  77  and  85  per  cent  of  loblolly  pine  seedlings  were  fire 
killed.  Even  here  the  nucleus  of  a  new  stand  remained,  but  all  one  and  two-year-old 
seedlings  were  wiped  out.  When  fires  recur  every  year  or  two  there  is  no  possibility 
of  obtaining  well  stocked  stands  of  second-growth  pine. 

In  northern  Louisiana  it  was  found  that  14-year-old  longleaf  pines  are  more 
than  twice  as  tall  on  protected  areas  as  on  land  burned  annually. 

The  relation  of  fire  to  the  establishment  of  longleaf  pine  seedlings  and  to 
the  spread  of  oak  brush  is  one  of  the  most  important  of  the  problems  being  investiga- 
ted at  the  Choctawhatchee  branch. 

The  bulletin  on  "Forest  Fires  in  the  Coastal  Plain"  is  still  in  the  process  of 

preparation.  Demmoi!  has  been  unable  to  spend  the  time  on  this  that  he  expected  but 
has  made  considerable  xieadway  in  working  up  the  extensive  survey  field  notes  which 
will  serve  as  the  basis  for  a  considerable  part  of  this  proposed  publication.  It  is 
planned  to  have  this  manuscript  ready  for  submission  to  V^'ashington  early  in  1929. 

Measurements 

Although  Forbes 's  manuscript  on  "Volume.  Yield,  and  Stand  Tables  for  Second- 
Growth  Southern  Pines"  has  been  submitted  to  Washington  for  publication,  the  printing 
funds  of  the  Forest  Service  are  at  present  so  restricted  that  there  seems  little 
possibility  of  this  publication  being  available  for  distribution  before  the  end  of 
1929.  In  the  meantime,  additional  copies  of  the  preliminary  tables  and  accompanying 
text  which  were  given  very  limited  distribution  last  year,  will  be  mimeographed  and 
made  available  to  those  requesting  information  on  the  growth  of  southern  pines. 

Early  in  1928  a  party  from  the  Station  tried  out  the  application  of  these 
tables  to  second-growth  longleaf  pine  stands  on  typical  areas  in  southwest  Louisiana. 
As  a  result  of  these  field  studies,  it  was  possible  to  estimate  the  growth  possibil- 
ities of  longleaf  pine  in  that  region.  It  is  proposed  to  try  out  the  application  of 
these  tables  in  all  parts  of  the  South  and  to  demonstrate  to  those  companies  interested 
in  timber  growing  the  value  of  the  southern  pine  growth  study  in  formulating  their 
management  plans. 
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The  study  of  growth  of  trees  left  after  cutting,  based  on  individual  cieasure- 
ments  oi'  50  longleaf  pine  trees  near  Urania,  Louisiana,  has  been  incorporated  in  a 
manuscript  prepared  by  Junior  Forester  Barrett.  The  manuscript  is  new  being  reviewed 
and  as  soon  as  it  is  in  shape  .for  publication  it  will  be  subraitted  to  Washington  and 
will  probably  appear  in  the  Journal  of  Agricultural  Researca.  The  study  brought  cut 
the  fact  that  longleaf  pine  tree.v  left  after  Jogging  show  a  greatly  accelerated  grov/th 
as  a  result  of  release  from  ccapetition.  The  increase  in  diameter  is  greater  near 
the  base  of  the  tree,  and  more  pronounced  in  small  trees  than  in  large  ones.  Within 
the  ailo.vsd  limits  of  error,  voJume  tables  for  virgin  longleaf  pine  stands  can  be  ap- 
plied to  these  trees  left  after  logging,  nctvyithstanding  inincr  changes  that  take  place 
in  the  form  of  the  trees. 

The  establishment  in  different  parts  of  the  South  of  permanent  yield  plots  for 
the  study  of  second-grov/th  stands  of  varying  degrees  of  stocking  are  contemplated,  to 
be  made  during  future  extensive  surveys  and  v/here  possible,  in  cooperation  with  slate 
agencies.  In  this  connection,  the  check  plots  on  all  thinning  e:;:peri;?,snt  areas  will 
serve  as  yield  plots  for  fully  stocked  stands. 

Manag,ement 

For  the  saae  reasons  that  the  Pine  Hrowth  bulletin  will  not  appear  this  year, 
the  manuscript  on  "T:i!r.ber  Growing  and  Logging  and  Turpentine  Practice  in  the  Southern 
Pine  Region"  will  probably  not  be  published  before  the  end  of  1329.  The  delay  in 
publication  of  this  bulletin  is  greatly  regretted  as  it  represents  the  Most  important 
single  contribution  froni  the  Southern  Station  thus  far.  It  contains  results  of  a 
great  number  of  the  studies  carried  on  by  the  Station  and  presents  a  clear  picture  of 
the  possibilities  of  forestry  in  the  South  and  essential  methods  whereby  forest  lands 
in  this  region  may  be  kept  fully  productive. 

During  the  past  four  years,  extensive  surveys  of  cut-over  areas  in  various 
parts  of  the  South  have  been  made  by  the  Station  staff,  all  of  the  menbers  having  at 
one  time  or  another  been  assigned  to  these  extensive  studies.  Not  only  have  thess 
surveys  proved  of  great  value  in  familiarizing  the  staff  with  this  large  territory, 
but  they  have  yielded  information  related  to  management,  fire,  and  naval  stores  pro- 
jects, and  have  given  the  basis  for  selection  of  areas  for  more  intensive  studies  in 
the  future.  Cue  month  during  the  spring';  of  1328  was  spent  on  surveys  in  south  Georgia 
and  the  coastal  plain  of  South  Carolina.  It  is  planned  to  continue  these  surveys  each 
year  until  representative  districts  in  the  entire  southern  region  have  been  visited. 
Central  and  northern  Georgia  and  northern  Alabama  and  Mississippi  have  not  yet  been 
visited  and  other  parts  of  the  southern  region  have  not  bean  covered  adequately. 

Methods  of  cutting  and  reproduction  studies  are  under  v/ay  at  a  number  of  points 
throughout  the  southern  territory.  Annual  cone  counts  on  seed  trees  are  mads  in  con- 
nection with  a  number  of  projects.  The  method  of  cutting  study  in  virgin  longleaf 
pins  established  a  number  of  years  ago  near  Bogalusa,  Louisiana,  on  what  is  known  as 
the  "200~acre''  tract,  has  not  proven  wholly  satisfactory,  as  the  area  is  not  typical 
of  the  longleaf  pine  type.  Furthermore,  the  results  will  be  applicable,  for  the  most 
part,  only  to  virgin  timber  stands.  Since  the  bulk  of  tho  virgin  timber  will  be  gene 
before  conclusions  can  be  reached  by  means  of  such  studies,  it  is  rocommendod  that 
any  future  studies  of  mothods  of  cutting  be  established  in  young  merchantable  stands 
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and  in  cooperation  v/ith  lumber  companies  planning  on  continuous  production  of  timber, 
both  where  trees  are  left  for  future  cutting  or  as  a  source  of  seed.  The  establish- 
ment of  plots  of  this  kind  should  be  distributed  over  a  period  of  years  so  that  future 
remeasurements  may  not  all  come  at  one  time. 

Additional  plots  to  study  the  establishment  of  pine  reproduction  and  its 
survival  on  areas  with  seed  trees  where  cutting  took  place  some  years  previously  are 
also  contemplated.  Some  of  the  plots  already  established  for  this  purpose  have  not 
proven  entirely  satisfactory  and  it  is  planned  to  put  in  additional  ones,  using  the 
method  of  reexamination  developed  on  the  McNeill  grazing  and  fire  plots. 

A  number  of  new  thinning  plots  in  loblolly  and  shortleaf  pine  have  recently 
been  established  near  the  Urania  branch  station.  These  plots  should  prove  of  more 
value  than  the  ones  established  in  1915  as  a  method  has  now  been  developed  to  over- 
come the  inconsistencies  that  showed  up  in  the  analysis  of  the  former  v/ork. 

There  is  need  for  additional  thinning  plots  in  shortleaf  pine  and  in  second- 
growth  longleaf  and  slash  pine  in  the  southeastern  states.  It  is  recommended  that  we 
take  advantage  of  the  cooperation  offered  by  Dr.  Gary  in  the  establishment  of  a  number 
of  these  plots  in  that  region  during  the  coming  year. 

A  study  of  the  factors  influencing  the  establishment  of  natural  reproduction 
on  the  Choctawhatchee  Forest  is  one  of  the  most  important  of  the  problems  being  un- 
dertaken at  the  Choctawhatchee  Branch.  Detailed  meteorological  observations  are  be- 
ing made  daily  to  correlate  climatic  factors  with  growth  and  survival  of  pine  seed- 
lings, both  natural  and  planted,  under  a  variety  of  conditions.  Records  are  kept  of 
air  and  soil  temperatures,  humidity,  evaporation,  solar  intensity  and  wind  velocity. 

Studies  of  the  effect  of  root  competition  are  being  made  by  trenching  to  elim- 
inate luterference  of  brush  and  trees  with  the  development  of  pine  seedlings.  The 
structure  and  arrangement  of  the  root  systems  of  longleaf  pines  of  different  sizes 
and  of  competing  vegetation  are  being  studied  by  means  of  washing  av/ay  the  soil. 
Root  systems  can  be  accurately  mapped  by  drawings  and  photographs  taken  at  intervals 
as  the  work  proceeds.  The  aggregate  number  and  volume  of  the  roots  which  compete  with 
the  pines  for  soil  moisture  is  amazJng  It  is  impossible  to  conceive  the  amount  of 
root  development  in  this  poor  sandy  soil  until  it  is  opened  up  to  view. 

A  preliminary  experiment  to  determine  the  water  requirements  of  longleaf  pine 
seedlings  was  begun  at  the  Choctawhatchee  Branch  by  Dr.  Pessin.  By  means  of  care- 
fully controlling  the  amounts  of  water  supplied  to  potted  seedlings  it  will  be  pos- 
sible to  determine  the  maximum,  optimum,  and  minimum  water  requirements  for  longleaf 
pine  seedlings  on  the  poor  sandy  soils  found  on  the  Choctawhatchee  Forest.  This  ex- 
periment should  throw  some  light  on  the  causes  of  mortality  of  seedlings  and  the  dif- 
ficulty of  securing  longleaf  pine  reproduction  there.  This  experiment  should  be 
duplicated  for  each  of  the  southern  pines  under  varying  soil  conditions.  It  may  be 
possible  to  obtain  the  cooperation  of  the  southern  forest  schools  and  Tulane  Univer- 
sity in  the  conduct  of  similar  work. 

In  order  to  determine  the  effect  of  dense  grass  cover  on  natural  seeding  to 
longleaf  pine  on  areas  which  have  been  protected  from  fire  for  some  time,  several 

-  12  - 


sample  plots  were  sown  with  known  quantities  of  seed.  The  initial  effort  failed  be- 
cause of  rodents  burrowing  under  the  protective  wire  screens  and  eating  the  seeds. 
Although  the  screens  were  placed  flush  with  the  ground  and  kept  out  the  birds,  it  is 
evident  that  the  protective  screens  must  be  sunk  into  the  ground  in  order  to  fore- 
stall the  rodents.  This  study  will  be  duplicated  again  this  year,  both  at  Urania 
and  at  McNeill.  Meanwhile  it  has  thrown  an  interesting  light  on  the  factor  of  rodent 
damage  in  natural  reproduction. 

Naval  Stores 

The  fall  of  1927  mar'^ed  the  closing  out  of  practically  all  of  the  original 
test  trees  on  which  v^ork  was  started  in  1923  including  350  longleaf  trees  and  550 
slash  pine.   Remeasurements  for  grovrth  were  taken  on  all  of  these  trees. 

In  1923  several  new  tests  were  started,  a  total  of  4,170  trees  being  worked 
this  year.  Among  the  new  tests  arc  the  ones  at  Kiln,  Mississippi,  Camp  Pinchot, 
Florida,  Dukes  and  Union,  Florida. 

Y«ork  has  been  started  on  a  proposed  bulletin  to  cover  all  of  the  original 
chipping  tests  and  the  sections  dealing  v/ith  height  of  streak  and  depth  of  streak 
have  been  completed.  The  preparation  of  a  semi-technical  bulletin  to  be  published 
by  the  Florida  State  Department  of  Agriculture  has  been  approved  and  an  outline  dra.wn 
up  covering  the  material.  Plans  are  under  v/ay  to  cooperate  in  the  publication  of  a 
naval  stores  hand-book. 

NS  -  1 .  ijethods  of  Chipping.  The  final  results  of  the  height  of  streak  test  in  slash 
pine  show  that  narrow  chipping  (1/4  inch  depth)  gave  yields  v/hich  averaged  for  five 
years  6  per  cent  greater  than  were  obtained  from  1/2  inch  chipping  and  7  per  cent 
greater  than  the  yield  from  3/4  inch  chipping.  These  advantages  came  entirely  during 
the  fourth  and  fifth  year  of  working  as  the  result  of  evaporation  and  wastage  of  gum 
from  long  faces,  above  the  tins  which  could  be  raised  for  only  three  years.  Similar 
tests  with  longleaf  gave  less  clear  cut  results,  openness  of  stand  offsetting  style 
of  v/ork  to  such  an  extent  that  1/2  inch  chipping  resulted  in  the  highest  yield  of  gum 
and  the  1/4  inch  chipping  showed  up  the  poorest.  In  some  tests  started  in  1926  the 
wide  chipping  is  running  ahead  in  gum  yield  due  to  the  greater  facial  area  exposed, 
and  resulting  in  cutting  a  larger  number  of  horizontal  resin  ducts.  Mow  important 
these  horizontal  ducts  are  in  relation  to  the  vertical  ones  is  a,  point  v.'hich  is  not 
yet  determined. 

In  the  depth  of  chipping  tests  best  results  were  obtained  in  the  original 
slash  pine  from  1/2  inch  chipping.  In  the  original  longleaf  for  five  years  the  1/2 
inch  chipping  also  gave  the  highest  yields  followed  by  the  3/4  inch  depth. 

In  brief,  it  seems  that  higher  gum  yields  are  derived  from  deep  chipping  in 
the  earlier  years  of  work  but  this  advantage  is  offset  during  the  later  years.  The 
advantage  of  shallow  work  lies  not  in  the  difference  in  yield  of  gum  but  rather  in 
the  better  health  of  the  trees  which  are  being  operated. 

The  width  of  face  tests  have  been  carried  on  for  the  last  three  years  and  the 
results  show  that  gura  yields  increase  with  width  of  face  but  not  in  the  same  ratio. 
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One  new  method  of  chipping  test  sta.rted  in  1928  consisted  of  a  comparison  of 
French  and  American  faces  of  the  same  width  on  the  sarae  trees.  The  French  face  yields 
were  17-g-  per  cent  ahead  of  the  American.  Some  so-called  split  faces  were  started  in 
longleaf  pine  timber  and  it  is  estimated  that  these  faces  yielded  25  per  cent  more 
than  would  have  been  obtained  from  the  same  width  of  face  put  on  in  the  ordinary  way. 

NS  -  2  Gum  Production  The  relation  of  gum  production  to  size  of  trees  is  being 
tried  out  in  several  localities.  Two  tests  in  slash  pine  in  the  flatwoods;  one  test 
in  slash  pine  in  a  pond;  one  test  in  slash  pine  on  well  drained  fertile  soil;  a  test 
of  longleaf  in  an  old  field  in  the  sand  hills;  a  test  in  longleaf  slow  grov/ing  timber 
in  the  sand  hills  and  one  in  longleaf  in  the  flatwoods.  A  comparison  of  the  effect 
of  soil  on  gum  production  can  also  be  obtained  from  these  tests.  Yields  from  back- 
boxed  trees  are  also  being  studied.  The  indications  are  that  the  yield  from  back- 
boxed  trees  is  somewhat  less  than  from  front  faces  unless  one  or  two  years'  resting 
period  is  allowed  between  the  working  of  the  successive  faces. 

Four  kinds  of  commercial  fertilizer  were  applied  to  different  groups  of  slash 
pine  trees  this  year.  An  incomplete  analysis  of  the  effect  of  these  fertilizers  on 
gum  production  indicates  that  a  greater  gum  yield  was  obtained  where  ammonium  sulphate 
was  applied,  whereas  the  muriate  of  potash,  acid  phosphate  and  phosphate  screenings 
gave  yields  which  were  less  than  were  obtained  from  the  unfertilized  check  group. 
The  potash  group,  in  particular  fell  off  badly  in  gum  production  and  it  is  possible 
that  the  potash  had  a  toxic  effect  on  the  trees,  the  application  being  too  heavy. 
This,  however,  .may  not  be  the  correct  explanation  of  the  lower  yield.  The  experiment 
will  be  continued  through  another  year  and  may  show  up  differently  during  the  second 
year  of  work 

NS  -  J  Environment. .Studies .  Seventy  longleaf  trees  are  included  in  a  study  of  the 
effect  of  environment  on  gum  yield.  These  trees  will  ha-^i-e  been  worked  for  a  year  by 
January,  1929,  and  the  test  will  be  discontinued  then  until  we  have  had  time  to 
analyze  the  results. 

In  response  to  a  request  from  Miss  Gerry,  a  few  trees  were  chipped,  starting 
in  May  and  in  July  in  order  to  see  whether  resin  ducts  are  formed  that  late  in  the 
year.  A  few  trees  have  been  chipped  daily  since  the  first  of  July  and  the  yield  is 
beginning  to  decrease  from  these  trees. 

The  gum  gage  which  was  used  last  year  in  a  correlation  of  gum  yield  with  tem- 
perature was  put  in  use  again  during  1928  and  will  also  be  used  next  year.  This  is 
bringing  out  interesting  relationships,  showing  the  increased  yield  obtained  during 
the  day  and  the  slowing  down  of  the  gum  flow  at  night.  It  is  not  yet  clear  whether 
this  is  a  result  of  the  effect  of  temperature  or  the  effect  of  light  on  photosynthesis 
and  other  tree  activities. 

NS  -  4  Ex t ens i ve_Su rve^s .  A  party  of  three  or  four  men  were  on  naval  stores  exten- 
sive surveys  for  a  month  during  the  spring  of  192S  in  north  Florida,  Georgia,  and 
South  Carolina.  Information  on  style  of  work  done  in  commercial  practice  was  obtained. 
The  effect  on  growth  of  chipping  v/as  studied  through  stem  analyses  of  trees  blown 
down  in  storms.  An  opportunity  now  exists  to  analyze  growth  on  the  blowdowns  result- 
ing from  the  September  hurricane  and  should  be  followed  up  this  winter  if  possible. 
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New, .Plans 

Practically  all  of  the  trees  and  tests  in  the  nethcj.."  of  chipping  studies  v/ill 
be  continued  through  1929  and  1930.  As  a  result  of  the  preliminary  test  with  spJit 
faces  and  French  faces  carried  on  during  the  last  season,  it  is  suggested  that  a 
larger  test  be  established,  combining  the  p-ood  features  of  both.  The  disadvantage  of 
the  French  face  in  the  past  has  been  the  time  required  to  nake  a  strealc.  Tools  have 
new  been  devised  by  Harper  and  Wyman  with  which  it  is  hoped  a  considerable  saving;  of 
time  v/ill  be  effected. 

Flans  for  French  face  chipping  call  for  placing  one  o-\-  inch  to  4  inch  face  on 
round  5,  S,  and  7  inch  tress,  tv;o  such  faces  on  trees  fro.m  2  to  104-  inches  in  diar^ieter, 
three  on  trees  from  104  tc  13  inches  in  size  and  four  on  13  to  16  inch  trees.  It  is 
possible  to  arrange  the  faces  so  that  gura  from  three  faces  may  run  into  a  single  cup. 
There  are  prospects  of  obtaining  frora  30  to  40  per  cent  more  gur.i  from  the  same  ar.iount 
of  face  through  the  use  of  French  tools. 

All  work  in  the  gum  production  test  will  be  continued  v/ith  tho  exception  of 
one  group  of  slash  pine  trees  which  have  nov/  been  worked  four  years  and  which  will  be 
back-boxed  in  1929. 

In  the  environment  study  practically  all  of  the  field  v/ork  v/ill  be  discontinued 
during  the  year  of  1929,  pending  the  working  up  of  results.  Before  recommending 
further  work,  a  number  of  points  should  be  tried  out  on  a  small  scale  by  members 
of  the  staff.  It  is  recommended  that  sum  from  certain  of  the  Station's  tests  be 
analyzed  for  percentage  of  spirits  and  rosin.  It  nay  be  possible  to  cooperate  v/ith 
the  Bureau  of  Chemistry  and  Soils  in  this  v/ork.  It  will  then  be  possible  for  the 
Station  to  express  its  findings  in  accurate  tercis  without  the  necessity  of  using  un- 
reliable converting  factor.s  for  transposing  gum  and  scrape  yields  into  turpentine 
and  rosin.  This  has  been  a  serious  weakness  in  the  method  of  expression  of  results 
in  the  past. 

Forestation 

VJork  in  forestation  during  the  past  year,  aside  from  the  studies  initiated  at 
CaRip  Pinchot.  has  been  limited  mostly  to  necessary  routine  measure-'^aents  and  records, 
to  computations  of  figures  already  gathered,  and  to  preparation  of  reports.  The 
two  largest  routine  tasl-.s  were  completion  of  seed  records,  especially  for  storage 
lots,  and  individual  remeasurement  of  a  trifle  ir.ore  than  23,000  planted  trees.  Wake- 
ley  prepared  an  article  on  "Southern  Pine  Nursery  Practice''  and  another  on  "Planting 
Southern  Pines",  each  to  be  published  by  the  Department  as  an  illustrated,  S-page 
leaflet.  These  will  probably  be  available  for  distribution  early  in  1923.  Wakeley 
also  assisted  Professor  Hayes,  of  the  Louisiana  State  University  Forest  School,  in 
the  preparation  of  a  32-page  technical  bulletin  on  the  establishment  and  early  growth 
of  conaiercially  planted  southern  pines  at  Bogalusa.  The  manuscript  cf  thi.s  bulletin 
is  practically  completed  and  will  bo  put  out  as  a  publication  of  tho  University. 

Now  work  with  seed  included  storage  of  longleaf  seed,  of  the  1327'  crop,  steril- 
ized with  formaldehyde  and  sealed  in  sterilized  glass  .jars.  This  was  suggested  by 
the  successful  storage  by  this  method,  for  one  year,  of  longleaf  of  the  1325  crop. 
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Supplementary  lots  were  stored  in  unsterilized  jars  at  room  temperature,  in  unsteril- 
ized  jars  in  cold  storage,  in  jars  under  sterilization  with  DuPont  Semesan,  and  in 
sphagnum  moss  moistened  with  salicylic  acid.  These  new  lots  of  seed  have  not  yet 
been  tested,  since  they  must  be  held  till  the  proper  time  for  sowing  fresh  seed  in 
the  nursery. 

.Supplementary  to  these  tests,  samples  of  longleaf  seed  taken  from  an  ordinary 
metal  storage  can.  In  an  attic  quite  comparable  to  the  toolhouses  in  which  some 
lumber  companies  have  stored  seed,  were  tested  every  month,  beginning  in  January, 
1S28.  Each  test  was  run  30  days.  The  germinability  decreased  sharply  during  May, 
dropping  then  from  about  70  to  about  20  per  cent,  while  at  the  same  time  the  period 
necessary  for  germination  increased. 

At  Bogalusa  the  nursery  work  v/as  confined  to  a  series  of  surface  soil  tempera- 
ture readings  under  half  shade  and  in  unshaded  beds  (130°  F.  being  common  in  the  lat- 
ter), and  to  a  large-scale  test,  in  longleaf  pine  beds,  of  zinc  sulphate  as  a  means 
of  controlling  v/eeds .  The  precise  results  of  the  zinc  sulphate  test  must  await  the 
lifting  of  the  stock  this  winter.  For  all  practical  purposes,  however,  it  is  already 
evident  from  this  and  previous  work  at  Bogalusa  that  the  method,  while  effective 
against  broad-leaved  weeds,  is  of  little  or  no  use  after  grass  has  begun  to  invade  the 
nursery.  The  pines  succumb  to  a  lighter  dose  of  the  salt  than  is  needed  to  kill  the 
grass. 

The  only  nev/  plantation  made  v/as  one  of  200  Monterey  pines,  1-0  stock,  most  of 
which  were  insufficiently  hardened  when  planted  and  accordingly  suffered  severely 
from  frost  damage.  A  small  experiment  in  seed  spotting  v/ith  seed  dusted  with  red 
lead  was  tried,  in  an  attempt  to  control  bird  damage,  but  without  success.  Re- 
measurements  of  commercial  plantations  of  the  Great  Southern  Lumber  Company,  original- 
ly measured  in  1926,  showed  that  slash  pine  on  slopes  and  ridges  had  in  some  cases 
overcome  the  lead  in  height  growth  originally  shown  by  that  on  the  flats,  but  still 
showed  poorer  survival. 

Examination  of  our  oldest  experimental  plantation,  a  loblolly  spacing  study, 
after  five  years  in  the  field  (six  years  from  seed)  showed  encouraging  recovery  from 
tip  moth  damage,  and  good  height  growth.  Manir  of  the  trees  exceeded  8  feet  in  height. 
Trees  of  unusually  good  form  and  showing  an  apparent  resistance  to  tip-moth  infesta- 
tion were  marked  for  future  seed  trees  with  the  expectation  of  developing  a  tip-moth 
resistant  strain. 

Longleaf  continued  to  show  the  highest  survival  of  any  species  in  the  experi- 
mental plantations,  and  to  make  height  growth  in  excess  of  that  of  wild  seedlings  on 
the  same  area. 

No  new  work  will  be  started  in  forestation  at  the  Bogalusa  branch  this  coming 
year.  Routine  germination  tests  will  be  made  of  stored  seed,  and  the  annual  examina- 
tion made  of  plantations.  The  principal  job  will  be  to  clear  up  the  mass  of  accumu- 
lated data  from  experiments  already  perfoi'med. 

Past  work  indicates  three  line.?  of  study  in  forestation  which  the  Station 
might  undertake  at  some  future  date. 
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The  first  of  these  three  studies  would  be  of  methods  of  storing  pine  seed, 
especially  longleaf.  Some  vrork  on  this  subject  already  has  been  done  by  the  Station, 
but  without  very  conclusive  results.  Tt  is  not  yet  possible,  couimercially ,  to  keep 
the  surplus  of  a  bumper  crop,  like  that  of  1924.  to  tide  over  the  lean  years  v/hich 
sometimes  follow,  as  they  did  in  1925  and  1926. 

A  study  of  the  value  of  /arious  fertilizers  in  forest  nurseries  might  be  de- 
sirable. Indications  of  apparent  soil  deterioration  are  already  in  evidence  in  some 
of  our  older  southern  pins  nurseries,  and  it  seems  likely  that  before  long  we  will 
have  need  for  definite  knowledge  of  the  reraedies  to  o,pply. 

The  third  point  is  the  establishment  of  mixed  plantations  of  two  or  more  spe- 
cies. Our  own  experience  with  rabbits,  tip  moth,  drought,  silting,  fire,  and  varia- 
tions in  site  already  confirm  the  generally  accepted  fact  that  it  is  dangerous  to  es- 
tablish large,  even-aged  plantations  of  a  single  species. 

At  the  Choctawhatchee  branch,  1000  one-year-old  longleaf  pine  seedlings  from 
the  Bogalusa  nursery  were  planted  under  varying  conditions  to  determine  the  effect  of 
root  competition  and  shade  of  oak  brush.  A  few  slash  and  Monterey  pines  and  cypress 
were  planted  at  the  same  time.  Weather  conditions  following  planting  were  extremely 
favorable  and  practically  half  of  the  longleaf  and  slash  have  survived  thus  far.  The 
cypress  is  doing  exceedingly  well,  but  the  Monterey  has  mostly  failed  to  corae  through. 

Similar  trials  have  been  made  v/ith  seed  spots.  Although  ants  were  not  quite 
so  destructive  as  last  year,  birds  managed  to  clean  out  most  of  the  seed. 

Nursery  stock  is  being  raised  from  native  longleaf  seed  from  known  seed  trees. 
Other  nursery  stock  consists  of  small  quantities  of  longleaf  pine  from  Bogalusa  and 
such  exotics  as  western  yellow.  Bishop.  Monterey,  lodgepole,  Jeffrey,  and  Coulter 
pines. 

During  the  next  year  the  Choctawhatchee  nursery  will  be  expanded  to  a  capacity 
of  25,000,  mostly  longleaf  pine,  for  use  by  the  Choctawhatchee  National  Forest  in 
their  pl3.nting  program.  This  will  allow  a  more  diversified  program  on  a  larger  scale, 
the  results  of  which  can  be  recorded  by  the  Station. 


The  Station  is  cooperating  with  the  Coastal  Plain  Experiment  Sta.  at  McNeill, 
Mississippi,  in  what  is  probably  the  ;nost  coaprohensive  study  ever  undertak^en  of  tlie 
effect  of  cattle  grazing  and  annual  burning  on  the  establishment  and  survival  of  long- 
leaf  pine  reproduction.  A  progress  report  of  this  experiment  has  been  forwarded  to 
Washington  for  publication  in  the  Journal  of  Agricultural  Research  and  should  appear 
within  a  short  time. 

Records  are  being  kept  of  seedlings  of  the  1924  and  1S27  seed  crops.  The  ex- 
periment was  begun  in  1923  and  half  the  320  acre  plot  has  been  burned  annually  since 
that  time.  approxim.ating  conditions  that  have  prevailed  for  a  good  many  years  on  most 
of  the  longleaf  pine  country  in  the  South.  Although  the  virgin  timber  was  cut  off 
over  20  years  ago,  sufficient  seed  trees  are  present  (10  per  acre)  to  assure  rastock- 
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ing.   From  a  count  of  seed  caught  in  seed  traps  in  1927,  which  was  a  good  seed  year, 
it  was  estimated  that  between  70,000  and  80,000  seeds  per  acre  were  produced. 

During  the  first  five  years,  cattle  v/ere  grazed  on  both  burned  and  unburned 
plots  (except  for  10  acres  of  each),  at  the  rate  of  one  head  to  10  acres.  Both  plots 
proved  to  be  undergrazed;  this  past  year,  therefore,  the  cattle  have  been  increased 
to  one  head  to  five  acres  on  both  pastures.  This  experiment  should  indicate  that 
rate  of  grazing  whereby  the  grass  remaining  at  the  end  of  the  grazing  season  will  not 
afford  sufficient  inflammable  material  for  a  serious  fire. 

Preliminary  results  obtained  from  this  experiment  are  as  follows: 


Annual  Treatment 

Burned  and  grazed 
Unburned  and  grazed 
Burned  and  ungrazed 
Unburned  and  ungrazed 


Area  in 

Survival  per 

cent 

of 

Longleaf  pine 

acres 

1924  seed  crop 

1927  seed  crop 

in  1926 

in  1928 

150 

56 

10 

150 

75 

75 

10 

18 

8 

10 

85 

61 

It  has  been  found  that  close  and  even  moderate  grazing,  by  reducing  the  amount 
of  fuel,  greatly  reduces  the  damage  from  annual  fires.  Where  fires  are  prevented, 
the  intensity  of  grazing  does  not  seem  to  greatly  affect  survival,  except  on  carpet 
grass  areas.  Where  fires  can  not  be  eliminated,  grazing  should  be  found  beneficial 
to  reforestation. 

Grazing  appears  to  be  profitable  even  on  the  inferior  sedge  and  v/ire  grass  of 
the  pine  woods.  Perhaps  the  greatest  service  of  grazing  to  forestry  in  the  South 
v/ill  come  through  the  income  it  can  supply  to  meet  carrying  charges  on  forest  invest- 
ments between  periods  of  cutting.  The  indications  are,  however,  that  the  two  indus- 
tries will  ultimately  reach  their  highest  development  independently.  This  is  partial- 
ly due  to  the  fact  that  the  best  pasture  grasses,  such  as  carpet  grass,  do  not  seem 
to  thrive  under  the  shade  of  trees. 

When  cattle  are  widely  scattered  over  a  large  range,  annual  burning  of  parts 
of  the  range  may  be  advisable  from  the  grazing  standpoint.  The  grass  which  springs 
up  on  burned  areas  is  more  easily  grazed  and  of  greater  palatability  than  that  on  un- 
burned areas,  which  is  mixed  with  the  dead  grass  entirely  devoid  of  nutrients.  It  is 
to  the  best  interests  of  grazing  that  accumulation  of  grass  be  kept  at  a  minimum. 
It  would  be  to  the  best  interests  of  forestry  if  pastures  are  grazed  to  sufficient 
capacity  to  make  fires  unnecessary. 

An  attempt  was  made  to  determine  the  effect  of  these  annual  fires  on  the  soil 
density  and  moisture  content.   Thirty-two  soil  samples,  equally  distributed  between 
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burned  and  protocted  ai'eas ,  '.verc  collected  iv.  this  ^jtudy.  The  analysis  of  the  samples 
indicated  that  the  soil  on  the  i^rotected  area  was  moistei",  less  dense  and  more  porous 
than  on  the  burned  area.  Although  the  differences  were  not  so  great,  they  suggest 
a  larger  hunras  content  in  the  soil  protected  from  fire.  These  preliminary  tests  will 
be  repeated  and  detencinFxtions  raade  of  humus  and  nitrogen  content  of  the  soils  under 
the  tivo  conditions  of  treatment. 

Insects 

A  little  v/ork  has  been,  done  during  the  past  year  on  cone  insects  and  nursery 
pests.  The  principal  entonologioal  -ijork,  hov/evev ,  has  been  on  the  pine  tip  nioth, 
which  has  seemed  extremely  serious  on  loblolly  plantations.  A  series  of  cages  placed 
on  infested  xteer-  during  the  year  has  demonstrated  the  existence  of  four  separate 
broods.  A  study  of  the  damage  leads  to  the  belief  that  loblolly  can  still  be  planted 
successfully  under  certain  conditions.  A  report  on  tJiis  work  v;as  read  by  Wakeley  at 
the  Fourth  International  Entomological  Congress  at  Ithaca.  N.  Y.,  in  August,  1328. 
Supplementary  observations  v/ill  bo  made  in  the  future  as  opportunity  offers. 

The  attention  of  the  Station  is  frequently  called  to  insect  injury  to  various 
kinds  of  forest  trees  in  different  localities  throughout  the  South.  Serious  insect 
infestations  have  been  known  to  follov;  droughts  and  heavy  turpentining.  No  v/oi'k 
on  insects  has  been  attempted  at  the  Station  except  as  a  side  line  to  the  regular 
projects.  The  need  for  a  specialist  to  study  these  problems  is  beccE-ing  more  apparent 
as  time  goes  on  and  it  is  recommended  that  a  Forest  Entomologist  be  assigned  to  the 
Station  at  an  early  date. 

Diseases 

The  principal  pathological  work  of  the  Station  during  the  year  has  been  with 
brown  spot  of  longleaf  (caused  by  Cj;:yDt.osp_or:ium  acicolvi.n)  ,  incorrectly  called  a  "rust", 
which  is  of  Vfidespread  occurrence  and  considered  in  some  quarters  a  serious  D!enace  to 
plantations  and  young  natural  reproduction.  In  addition  to  the  annual  records  on 
our  planted  longleaf  seedlings  at  Bogalusa,  vve  determined,  by  frequent  microscopic 
observations,  some  new  points  in  the  life  history  of  the  fungus.  Nine  plots  v/ere 
laid  out  on  an  300  acre  burn  near  Bogalusa,  ho  test  the  theory  that  woods  burning 
controls  the  disease,  but  the  whole  are?  vras  reinvaded  by  the  fungus  before  the  suiamer 
7/as  over.  Meanwhile  two  dcsea  plots  in  dense  longleaf  reproduction,  laid  out  in  co- 
operation with  the  Bureau  of  Plant  Industry  and  the  Great  Southern  Lumber  Company, 
were  kept  free  of  the  disease  by  spra.ying,  mostly  with  Bordeaux  fixture;  this  not 
only  indicates  that  the  disease  can  be  kept  out  of  nursery  bed.s,  but  v»ill  show  what 
effect  the  presence  or  3.bse.ace  of  the  brown  spot  has  on  the  grov.'th  of  the  trees  in 
the  field.  This  pathological  work  will  be  turned  over  to  the  forest  pathologist  as 
soon  as  he  is  assigned  to  the  Station. 

Other  problems  -.vhich  .av;ait  the  forost  pathologist  are  the  affect  of  cone  rusts 
c),nd  other  diseases  on  seed  production,  the  damping  off  of  forest  tree  seedlings  and 
the  heart  and  butt-rots  following  fire  injury  in  hardwood  stands. 
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Forest  Products  Pathology 

A  start  on  products  pathology  work  has  been  made  by  the  appointment  of  R.  M. 
Lindgren,  who  began  work  in  the  South  August  1,  1928.  Mr.  Lindgren  is  working  under 
the  Bureau  of  Plant  Industry  but  assigned  to  the  Southern  Station,  where  he  maintains 
his  headquarters. 

Of  the  problems  pertaining  to  the  diseases  of  forest  products  in  the  South, 
the  sap-staining  and  molding  of  domestic  and  export  lumber  has  demanded  first  atten- 
tion. A  survey  of  existing  conditions  and  practices  has  been  in  progress  since 
August  1,  1928.  The  purposes  of  this  survey  are  to  determine  (1)  the  extent  of  stain 
occurrence  in  different  timber  species  and  products,  on  a  regional  and  seasonal 
basis,  (2)  the  relation  of  various  handling  practises  to  the  development  of  stain, 
(3)  the  current  methods  of  control  and  the  results,  and  (4)  the  economic  importance 
in  different  products  and  under  different  conditions. 

Forty-seven  pine  and  hardv/ood  mills  in  Louisiana,  western  Mississippi  and 
eastern  Texas  have  been  visited  during  August  and  September.  Of  the  southern  woods, 
sap  gum  and  the  yellow  pines  were  found  to  be  the  most  susceptible  to  the  stain  and 
mold  organisms.  Very  definite  methods  of  control  are  being  employed  at  every  one  of 
the  different  mills  visited.  Steaming  and  end-racking  are  the  favored  practises  in 
the  handling  of  sap  gum.  Stain  is  not  considered  a  cause  for  degrade  in  sap  gum, 
but  mill  operators  are  able  to  obtain  premiums  on  any  stock  that  is  guaranteed  to  be 
bright  Kiln-drying  of  the  higher  grade  lumber  and  soda-dipping  of  the  yard  stock 
are  the  common  preventative  measures  in  use  at  the  pine  mills. 

The  survey  will  continue  until  all  phases  of  the  problem  have  been  covered, 
more  or  less  intensively.  Later,  dipping  and  seasoning  experiments  on  control  will 
be  established  at  various  mills.  The  procedure  to  be  used  is  such  experiments  will 
be  governed  by  the  information  that  the  survey  makes  available. 

Other  problems  in  products  diseases  that  will  require  consideration  in  the 
near  future  are  the  rots  of  buildings  and  structural  timbers,  the  deterioration  of 
logs  in  storage,  and  the  relative  durability  of  the  southern  woods.  Fundamental  in- 
vestigations on  these  problems  in  the  field  and  in  the  laboratory  will  have  to  be 
coupled  with  studies  on  the  practical  application  of  methods  of  control. 

Hardwood  Studies 

The  initiation  of  hardwood  studies  during  the  last  year  was  made  possible  by 
a  cooperative  agreement  between  the  Division  of  Forestry  of  the  Louisiana  Department 
of  Conservation  and  the  Southern  Station. 

It  seemed  advisable  to  first  m.ake  a  preliminary  survey  of  the  hardwood  region, 
particularly  the  main  bottomlands  in  Louisiana.  The  method  of  work  followed  very 
closely  that  used  by  the  Station  in  the  extensive  surveys  of  cut-over  pine  lands. 
Sample  strips  were  taken  in  representative  hardwood  stands  to  determine  composition, 
severity  of  cuttings,  amount  of  reproduction,  damage  from  fire  and  flood,  and  in 
general,  to  work  out  a  hardwood  type  classification. 
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A  careful  perusal  of  existing;  literature  indicated  that  very  little  has  been 
written  pertaining  to  the  bottomland  hai'dwoods.  With  the  exception  of  a  fe-'?  local 
tables,  no  volume  or  yield  tables  applicable  to  Louisiana  hardv/ocds  have  been  ma.de, 
and  little  v/ork  has  been  done  on  the  types,  the  rate  of  growth  and  yields  under  vary- 
ing conditions. 

During  the  first  10  months  of  the  hardwood  study,  50  hardwood  mills  v/ere  vis- 
ited. Twelve  of  the  rflills  haxl  no  timber  of  their  own  but  v/ere  dependent  on  lo£s  and 
stumpaf^e  that  they  could  buy.  Only  7,  according  to  their  own  .statement.^,  had  more 
than  a  10  years'  cut  of  virgin  timber,  v;hile  the  3.verag9  amount  of  virgin  tiaber  for 
ell  tiio  mills  ovvning  stumpage  vva's  .suffici'nt  for  about  s.  5  years'  run.  Many  of  the 
mills  are  cutting  second-growth  timber  at  the  present  time,  while  some  will  have  to 
close  down  within  the  next  five  years  fcr  lack  of  tiraber  of  any  kind.  Only  three 
hardwood  operators  v/ere  found  to  be  practicing  forestry  and  the  aggregate  area  of 
their  holdings  is  only  31,000  acres.  They  have  merely  nade  a  beginning.  Vv'hereas  the 
others  are  cutting  with  no  particular  rf^g".rd  to  the  future.  Unti.l  hardwood  timber 
land  op'-ratorr;  oaii  see  the  advantages  of  Viioro  conservo.ti.ve  cutt-ing  and  a  practice  of 
forestry,  the  present  methods  will  continue. 

Much  of  the  hardwood  out  v/ithin  the  next  10  yea.rs,  and  most  of  it  after  that 
time,  will  come  from  socond-growth  stands.  These  stands  will  be  younger,  of  smaller 
sized  timber  and  yielding  less  than  the  virgin  stands  that  are  being  cut  today.  The 
logging  costs  nay  be  higher  and  the  quality  of  tiraber  will  be  poorer  than  that  cut 
from  virgin  stands. 

Data  concerning  individual  timber  land  holdings  were  obt-vined  xrorn  the  assessors 
of  ?3  pa.rishes  in  the  main  hardvyood  region  of  thie  State.  'Vhore  possj.ble,  those  fig- 
ures were  then  checked  up  with  those  obtained  from  the  individual  companies. 

Most  foresters  in  th_e  peat  have  assumed  tiiat  f.i.re  losses  are  a  negligible  fac- 
tor in  the  bottomland  hardwood  type,  due  to  the  moist  c  wet  nature  of  the  site.  The 
extensive  surveys  have  shown  that  the  loss  ir  the  hardwood  .stsnds,  due  to  fire,  is 
as  great,  if  not  greater,  than  similar  losses  in  the  pine  region.  All  of  the  hard- 
wood stands  north  of  the  Red  River  and  east  of  the  Ouachita  River  showed  some  signs 
of  fire  injury,  and.  the  same  was  true  of  probably  '^^  per  cent  of  the  hardwood  stands 
south  of  the  Red  River.  It  was  found  that  serious  fires  had  occurred  very  generally 
in  1916,  and  again  in  1924,  and  the  extent  of  injury  varied  from  five  per  cent  of 
the  trees  showin   fire  scars  to  complete  wiping  out  of  entire  stands. 

It  was  found  that  the  flood  waters  of  1S.27  had  killed  a  considerable  a:nount 
of  young  growth.  vVhere  the  water  was  deep  enough  to  cover  the  tops  of  the  trees  and 
remained  for  several  -weeks  at  that  height,  the  overtopped  trees  had  succumbed.  It 
is  estimated  that  SO  per  cent  of  the  bottomland  area  in  Louisiana  was  flooded  in  1S27 
and  the  resulting  loss  of  young  growth  must  have  been  large.  This  fact  should  be 
taken  into  consideration  if  timber  growing  in  the  proposed  spill  basins  is  undertaken. 

7i/ithout  making  a  more  detailed  survey  covering  a  greater  per  cent  of  the  hard- 
wood area  than  has  been  done  thus  far,  it  is  impossible  to  estimate  the  amount  of 
virgin  hardwood  timber  remaining,  or  to  give  an  accurate  figure  of  the  total  area  of 
cutover  land.   In  Louisiana,  the  virgin  cypress  is  practically  gone,  and  only  two 
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large  tracts  of  uncut  cypre?;s  remain.   Of  the  mills  now  cutting  cypress  only  one  has 
as  much  as  a  5-year-cut  ahead. 

This  study  has  brought  to  light  how  little  is  really  known  about  our  southern 
hardwoods.  As  a  result  of  the  past  year's  work,  the  following  list  of  investigations 
are  proposed  for  future  studies: 

1.  A  logging  and  mill  scale  study  to  determine  what  size  logs  can  be  handled 
profitably. 

2  Establishaent  of  permanent  sample  plots  in  representative  stands  to  de- 
termine what  species  come  in  after  logging. 

3.  Preparation  of  volume  tables  for  the  more  valuable  and  common  species, 
particularly  red  gum,  black  oak,  and  ash. 

4.  Establishment  of  thinning  experiments  in  second-growth  stands  of  cotton- 
wood  and  red  gum . 

5.  Growth  studies  and  yield  tables  for  the  various  species  on  different  sites. 

It  is  important  to  know  v,'hat  yields  can  be  expected  from  young  stands  and  v/hat 
cutting  methods  will  assure  a  sustained  yield.  With  a  constantly  decreasing  supply 
of  virgin  timber,  stumpage  prices  can  be  expected  to  advance  materially.  Although 
we  may  be  convinced  that  fire  prevention,  selective  logging,  and  reforestation  of 
hardwood  lands  will  pay,  it  is  essential  to  have  the  substantiating  facts.  From  the 
start  already  made,  it  is  apparent  that  a  vast  amount  of  research  and  investigative 
work  on  hardwoods  is  needed. 

In  the  case  of  some  of  the  western  stations  it  has  been  possible  to  set  aside 
for  experimental  aid  demonstration  purposes  certain  stands  of  virgin  timber  repre- 
sentative of  original  tree  growth.  l^ere  in  the  South  such  areas  are  becoming  rare, 
and  the  remaining  virgin  stands  have  often  been  culled  and  as  a  rule  have  suffered 
severely  from  fire.  It  is  questionable  whether  the  Government  will  be  able  to  or 
should  be  expected  to  acquire  by  purchase  areas  of  virgin  timber  for  experimental 
purposes.  It  is  probable  that  forest  growth  in  the  future  will  little  resemble  the 
virgin  forests  which  are  nov.-  fast  disappearing,  and  it  seems  advisable  to  concentrate 
research  activities  on  second-growth  stands.  It  is  to  be  regretted,  however,  that  no 
measures  have  been  taken  to  preserve  and  protect  a  number  of  wilderness  areas  in  the 
South,  to  give  to  future  generations  a  picture  of  the  country  as  it  was  in  pioneer 
days,  and  of  the  forest  growth,  the  harvesting  of  which  has  contributed  so  largely 
to  the  economic  development  of  this  region.  There  remains  the  possibility  of  the 
States  or  public-minded  individuals  contributing  towards  the  preservation  of  such 
areas  which  might  be  protected  and  administered  as  State  forest  parks. 

Proposed  Work 

No  material  expansion  of  the  Station's  program  is  proposed  for  the  coming  year. 
In  general  it  is  planned  to  continue  with  the  analysis  of  old  field  data  and  the  com- 
pletion of  the  manuscripts  based  on  the  Station's  work  to  date.  Current  remeasure- 
ments  and  reexaminations  of  sample  plots,  and  the  regular  naval  stores  program  will 
be  continued  according  to  present  schedules. 

The  manuscripts  Vi^hich  are  due  to  be  completed  during  the  coming  year  are: 
"Forest  Fires  in  the  Southern  Coastal  Plain,"  by  Demmon;  a  progress  report  on  the 
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first  five  years  naval  stores  investigationG  at  Starke  by  7/yma.n;  a.  summary  of  the 
results  of  ths  forestation  -aork  a,t  Bogalusa,  by  Wakeley;  and  the  resulto  of  tho  first 
year's  investigation,"  of  hardwoods  in  Louir^iana  by  Lents.  A  number  of  articles  bear- 
ing on  tho  progress  of  the  vvork  will  be  prepared  for  subinisaion  to  traie  .icurnals 
during  the  course  of  the  year. 

The  establishment  of  a  number  of  new  thinning  and  yield  plots  and  the  checking 
of  the  sscond-growth  southern  pine  tables  might  well  go  hand  in  hand.  A  nuaber  of 
thinning  plots  are  being  established  in  loblolly  and  shortleaf  pine  in  northern  Louis- 
iana and  southern  Arkansas  this  fall.  Similar  plots  should  be  established  in  lorigisaf 
and  slash  pine  areas  in  the  southeastern  States. 

At  least  one  or  tv/o  jietbod  of  cu!.ting  plots  in  advanced  second-growth  stands 
should  bs  established  each  year  during  the  next  fey/  years.  These  plots  should  be  put 
in  in  cooperation  with  timber  landovners  v.'hr-.  plan  to  practice  forestry  and  '.vho  are 
able  to  provide  adequate  protection  from  fire. 

The  extensive  surveys  of  cut-over  lands  offer  excellent  opportunities  for  the 
newer  staff  membsrs  to  become  acquainted  v.'ith  the  region  and  at  the  same  time  obtain 
infoniation  of  value  in  v/crking  out  forest  management  problems  for  the  southern  States. 
It  is  r&com.'jiended  that  at  least  a  month  each  year  be  put  in  on  such  surveys  until  the 
region  has  been  adequately  covered. 

The  program  at  t!ie  Ghoctawhatchee  Branch  should  continue  as  at  present  and 
every  effort  be  made  to  assist  the  administrative  organization  in  v/orking  out  plans 
for  the  future  managessnt  of  the  Forest.  In  this  connection  such  fundaniental  studies 
as  that  under  way  on  the  v/ater  requirements  of  longleaf  pine  seem  to  be  an  essential 
part  of  the  program- 

A  number  of  the  plots  established  by  the  Station  in  past  years  do  not  seen  to 
be  entirely  satisfactory.  The  retention  of  these  plots  in  the  Station  program  should 
depend  on  the  possibilities  which  they  offer  in  the  general  advance'^ent  of  forest  re- 
search in  this  region. 

The  hardwood  study  should  be  continued  a?  at  present.  The  Station  v/ill  furnish 
temporary  technical  assistance  and  take  a  share  in  the  direction  of  the  work  but  v/ill 
not  consider  hardwood  problems  in  the  regular  program  of  v/ork  until  such  time  as 
additional  finances  are  made  available  for  this  purpose. 

There  is  keen  realisation  of  the  urgency  of  investigations  of  the  relation  of 
forests  to  erosion  and  flood  control,  but  no  time  will  be  available  for  studies  of 
this  kind,  with  the  present  staff.  There  is  also  increasing  need  for  econoaic  data  on 
forest  conditions  in  th.e  South,  such  as:  ths  extent  of  forest  area  by  States  and 
types,  the  area  in  virgin  and  second-grov/th  timber,  the  rate  of  depletion,  condition 
of  the  stands,  etc. 

The  preparation  of  a  forest  type  map  and  the  general  agreement  on  what  forest 
types  should  be  recognized  for  tho  Southern  Station  territory  must  not  be  overlooked 
in  planning  for  future  programs  of  work  for  the  Station. 

Studies  of  forest  insects  and  v/iid  life  as  th.ey  relate  to  the  .iiaaagement  of 
forest  lands  are  in  need  of  being  undertaken,  but  must  av/alt  the  assignment  of  en- 
tomologists and  biologists  to  the  Station. 
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L.  J.  Pessin Associate  Forest  Ecologist 
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W.  G.  Wahlenberg  (Resigned  March  5.  1929 Assistant  Silviculturist 

P.  0.  Wakeley Assistant  Silviculturist 

L.  I.  Barrett  (Transferred  to  Central  States 

Forest  Exp.  Sta.  Dec. 15, 1928)  .  Junior  Forester 
R.  A.  C  apman Junior  Forester 

E.  W.  Gemmer  (Assigned  to  Choctawhatchee 

National  Forest) Junior  Forester 

V.  L.  Harper Junior  Forester 

H.  G.  Meginnis Junior  Forester 

F.  I.  Righter  (Resigned  Sept.  24,  1929) Junior  Forester 
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A.  R.  Spillers Junior  Forester 

L.  D.  Vining  (Resigned  Sept.  9,  1929) Superintendent  of  Naval  Stores 

Field  Station 

J.  A.  Lubbe Junior  A.dministrative  A^ssistant 

Vera  M.  Spuhler Senior  clerk 
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Mrs.  H.  C.  Black  (Resigned  June  6,  1929) Assistant  Clerk-Stenographer 

Camelia  M.  Larsen Assistant  Clerk-Stenographer 
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District  Forest  Inspector)....  Assistant  Clerk-Stenographer 

Marie  E.  Turnbull  (Resigned  Sept.  11,  1929) Assistant  Clerk-Stenographer 

Elizabeth  Bergland..... Junior  Clerk-Stenographer 

May  M.  Patchett Junior  Clerk-Stenographer 
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R.  M.  Lindgren  (Bureau  of  Plant  Industry).. Assistant  Pathologist 

Prof.  G.  H.  Lentz  (Louisiana  Division  of  Forestry) 

(Resigned  Dec.  15,  1928)........  Special  Investigator  in 

Hardwoods 

Temporary  Field  Assistants  During  1929 

Q.  R.  Boerner  W.  R.  Silcocks       Dale  Chapman  (Pathology) 

Ralph  W.  Hayes         J-  W.  Zehnder        Clyde  Christensen  (Pathology) 
Richard  H.  May 

Vacancies  on  October  15,  1929  -  2  Silviculturists,  1  Assistant  Forest 

Economist,  and  1  Assistant  Forest  Ranger. 
and  1  Statistical  Clerk 


SOUTHERN  FOREST  EXPERIMENT  STATION 


Statement  of  Distribution  to  Projects 
Fiscal  Year  1929 

Protection  -  fire $   2,273,93 

Measurements  ----._-_----. 1,328.41 

Management  -■ _-.______-__-._  12,172.77 

Naval  Stores 16,319.51 

Protection  -  others  ------------   5,764.00 

Forestation  =  «=- .___ ___„.   5,717.63 

Flood  and  Erosion  Control  ---------   1 ,485.53 

Total $45,061.78 

Total  Allotment  $45,075.00 


Allotment  Fiscal  Year  1930 


Silvicultural  Investigations .  _  _  _  -  $49,700.00 

Economics  --_--------.------  22.800.00 

Erosion  Studies  10.000.00 

Total $82,500.00 


R 

Investigative  Program  October  31,  1929 


NINTH  ANNUAL  REPORT 

of  the 

SOUTHERN  FOREST_ EXPERIMENT  STATION 

October  16,  1928  to  October  15.  1929 


The  forest  problem  of  as  large  a  country  as  the  United  States,  with  its  immense 
extent  of  territory  and  the  extreme  range  of  conditions  affecting  forest  growth,  can 
be  fully  comprehended  only  after  detailed  consideration  of  the  forestry  possibilities 
of  its  component  regions.  In  order  to  provide  for  an  adequate  future  supply  of  timber 
and  other  forest  products  for  the  people  of  the  United  States,  it  v/ill  be  necessary 
to  determine  the  sum  total  of  the  forest  production  capacity  of  the  several  major 
forest  regions. 

Second  to  none  in  its  bearing  on  the  national  timber  supply  problem  is  the 
South,  that  region  composed  of  the  Atlantic  Coastal  Plain  and  Gulf  Coast  states.  With 
its  immense  area  of  forest  land  comprising  over  one-third  of  the  total  for  the  United 
States,  with  conditions  extremely  favorable  for  forest  growth  as  well  as  for  harvest- 
ing forest  crops,  and  with  its  proximity  to  the  greatest  lumber  market  in  the  world, 
the  South  occupies  a  commanding  position  in  providing  for  the  present  and  future 
forest  needs  of  the  nation.  Many  millions  of  acres  of  forest  land  in  the  South  cannot 
possibly  be  needed  for  agricultural  purposes  for  many  decades  to  come.  If  these 
millions  of  acres  are  to  be  utilized  to  the  best  advantage  and  not  become  an  economic 
burden,  steps  should  be  taken  to  secure  the  measure  of  productiveness  which  forest 
crops  alone  promise. 

Forestry  involves  an  exceedingly  complex  combination  of  factors  which  should 
be  considered  before  the  formation  of  a  forestry  policy.  The  South  has  been  fortunate 
in  its  wealth  of  virgin  forests,  the  harvesting  of  which  has  played  no  small  part  in 
its  economic  development.  The  possibilities  of  growing  continuous  supplies  of  timber 
has  been  obscured  by  the  vast  area  of  original  forest,  most  of  which  has  by  now  been 
cut.  Within  a  very  few  years,  as  the  virgin  timber  supplies  are  exhausted,  the 
Nation  will  be  confronted  with  the  necessity  of  growing  new  crops  of  timber  or  of 
developing  suitable  substitutes  on  a  large  scale. 

The  province  of  foresters  is  to  ascertain  and  point  out  ways  and  means  whereby 
continuous  crops  of  forest  products  may  be  produced.  The  present  methods  of  handling 
forest  lands  in  the  South  will  insure  at  least  partial  timber  crops  in  the  future, 
but,  although  a  few  forward-looking  companies  have  made  a  very  good  start  in  planning 
for  future  forest  crops  from  their  holdings,  it  must  be  admitted  that  the  timber 
growing  industry  in  this  region  is  still  in  its  infancy.  The  various  states  are 
helping  very  materially  in  furthering  the  practice  of  forestry,  particularly  where 
state  forestry  organizations  exist. 
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The  demand  for  information  as  to  the  best  ways  and  means  of  growing  new  crops 
of  timber  becomes  more  insistent  each  year.  In  anticipation  of  this  need.  National 
forest  experiment  stations  have  been  established  in  each  of  the  major  timber  growing 
regions  of  the  United  States.  The  principal  purpose  of  these  forest  experiment 
stations  is  to  determine  the  basic  factors  which  influence  the  growth  and  use  of 
forests.  Before  a  sound  forestry  policy  can  be  formulated  for  a  region  like  the 
South,  a  great  number  of  problems  must  be  solved. 

The  research  program  of  the  U.  S.  Forest  Service,  correlated  with  those  of 
other  Federal,  State,  and  private  agencies,  is  attempting  to  analyze  the  problems  of 
growth,  protection,  and  the  use  of  the  forest  land  resources,  looking  toward  a  sound 
timber  conservation  policy,  the  development  of  which  is  essential  to  the  economic  well- 
being  of  the  country  as  a  whole.  In  order  to  determine  that  treatment  of  lands  which 
will  insure  their  highest  use,  it  is  necessary  to  understand  the  place  which  forestry 
in  its  branches  occupies  in  relation  to  the  economic  and  social  structure  of  the 
region. 

The  eight  southern  states  from  Georgia  and  Florida  in  the  east  to  the  timbered 
portions  of  Texas  and  Oklahoma  in  the  west  are  included  in  the  territory  of  the 
Southern  Forest  Experiment  Station.  This  Station  is  one  of  eleven  in  the  United 
States,  and  was  established  in  July,  1921.  The  research  program  at  the  Southern 
Station  has  gradually  expanded  from  an  initial  annual  appropriation  of  $15,000,  which 
provided  a  technical  staff  of  four  men,  in  1921.  until  in  the  fiscal  year  1930  the 
appropriation  amounts  to  $82,500  and  the  staff  numbers  18  technical  men,  aside  from 
the  necessary  clerical  force. 

The  territory  served  by  the  Southern  Station  covers  a  total  land  area  of  ap- 
proximately 200  million  acres,  of  which  185  million  acres  were  originally  covered 
with  a  magnificant  forest.  Although  there  are  no  reliable  statistics  available  as 
to  the  exact  acreage  and  amount  remaining,  this  original  forest  resource  is  being 
reduced  at  a  rapid  rate  and  cannot  be  expected  to  play  an  important  part  in  the  pro- 
duction of  forest  products  for  very  many  more  years.  It  is  estimated  that  there  ar. 
145  million  acres  of  potential  forest  land  in  timber  growth  or  best  suited  to  the 
growing  of  timber  in  the  Station's  territory  at  the  present  time,  with  45  million 
acres  additional  in  Virginia  and  the  Carolinas.  When  properly  managed  for  the  pro- 
duction of  timber,  this  total  area  (190  million  acres)  is  deemed  sufficient  to  pro- 
vide at  least  one-third  of  the  entire  timber  requirements  of  the  United  States.  Not 
only  is  the  South  producing  a  very  large  proportion  of  the  soft  wood  requirements  of 
the  Nation  (40%  in  1927) ,  but  during  the  last  five  years  an  even  higher  proportion 
of  all  the  hardwood  lumber  cut  came  from  the  South  (50%  in  1927) .  There  can  be  no 
doubt  that  timber-growing  will  continue  to  represent  a  considerable  proportion  of  the 
business  of  this  region  for  many  years  to  come,  particularly  as  the  acreage  in  agri- 
cultural crops  in  this  section  has  been  steadily  declining  during  the  last  several 
years. 

The  amount  of  publicly  owned  lands  represents  but  a  fraction  of  the  total 
forest  land  area  in  the  South.  The  problem  of  timber-growing  therefore  for  the  most 
part  devolves  upon  private  enterprise  and  will  be  participated  in  only  to  the  extent 
that  satisfactory  returns  commensurate  with  the  risk  are  promised. 
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The  Southern  Forest  Experiment  Station  in  its  research  program  is  undertaking 
to  ascertain  the  forestry  methods  best  suited  to  the  conditions  found  in  this  region. 
The  field  work  is  carried  on  at  a  number  of  branch  stations  located  in  various  points 
in  the  territory  typical  of  some  of  the  major  forest  types.  Because  of  the  relatively 
greater  area  of  pine  forest  land  in  the  South  as  compared  v/ith  the  extent  of  other 
forest  types,  and  in  view  of  the  limited  funds  available  to  cover  all  the  forest 
problems  in  the  region,  the  Station  program  has  been  limited  to  the  principal  pina 
types.  The  field  work  consists  in  following  through  carefully  planned  small  scale 
tests,  the  results  of  which  will  be  applicable  to  the  principal  forest  regions  as  a 
whole. 

It  is  essential  that  the  business  of  timber  growing  rest  on  a  sound  financial 
basis  if  it  is  to  contribute  its  due  proportion  of  current  revenue.  No  tirabsrland 
owner  can  be  expected  to  engage  in  a  business  which  does  not  give  promise  of  prof- 
itable returns.  The  first  commercial  forestry  developments  can  be  anticipated  in 
those  sections  where  conditions  are  most  favorable  for  timber  growth;  however,  re- 
gardless of  the  intentions  of  timberland  owners,  a  great  proportion  of  the  cut-over 
forest  lands  in  the  South  will  reforest  themselves  naturally.  That  nature  is  wasteful 
in  her  process  of  reforestation  is  evidenced  by  the  slow  growth  of  the  old  virgin 
stands  and  by  the  partial,  and  in  many  places  almost  negligible,  stands  that  have 
come  in  since  the  cutting  of  the  original  forests  took  place.  It  is  the  province  of 
the  forester  to  improve  upon  nature's  methods  and  to  point  out  the  methods  whereby 
full  and  profitable  use  of  forest  lands  may  be  obtained.  As  a  basis  for  his  recom- 
mendations the  forester  must  be  fully  informed  as  to  those  forestry  methods  which 
will  provide  a  high  sustained  yield  of  the  most  desirable  and  the  best  grades  of 
forest  products  commensurate  with  the  conditions.  In  anticipation  of  the  time  when 
the  possibilities  of  continuous  forest  production  are  accepted,  as  well  as  to  hasten 
that  time,  foresters  have  made  a  beginning  in  laying  a  foundation  of  basic  data 
bearing  on  timber  growing.  It  is  anticipated  that  within  a  very  few  years  the  con- 
tinuous production  of  forest  products  from  the  same  land  will  be  as  generally  accepted 
as  is  the  annual  production  of  farm  crops  now. 

Problems  of  forest  production  present  many  angles,  and  the  investigation  of  a 
number  of  these  problems  is  being  conducted  by  the  staff  of  the  Southern  Forest 
Experiment  Station.  The  Station's  progra;?  has  been  prepared  with  the  idea  of  attack- 
ing the  most  vital  problems  first,  although  it  has  not  been  possible  to  begin  work 
on  all  the  problems  which  influence  the  successful  practice  of  forestry  in  this  region. 
In  this  annual  report  of  the  Station  a  brief  description  of  the  present  investigative 
program  will  be  set  forth. 

The  iongleaf  pino  belt  is  a  region  covering  about  90  million  acres  of  land, 
of  which  70  million  acres  are  available  at  the  present  time  for  the  production  of 
timber  and  ether  forest  crops.  The  reforestation  of  this  immense  area  of  land  pre- 
sents a  problem  of  the  greatest  importance  to  the  region  and  the  Nation,  It  has  been 
estimated  that  there  are  now  about  10  million  acres  of  this  Iongleaf  country  so  barren 
and  denuded  of  forest  growth  that  new  stands  can  bo  obtained  only  by  methods  of 
artificial  reforestation.  Furthermore  there  are  about  20  additional  millions  of 
acres  which  are  producing  at  only  a  small  fraction  of  their  capacity.  It  is  very 
difficult  to  find  any  Iongleaf  land  that  is  producing  full  forest  crops;  certainly 
not  over  one  per  cent  can  be  put  in  that  classification. 
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Part  of  the  longleaf  land  is  in  the  form  of  farm  woodlands  and  small  forest 
properties,  but  the  greater  proportion  occurs  in  large  tracts  that  have  been  or  are 
being  logged  by  large  lumber  companies. 

In  many  of  the  older  cut-over  areas  in  the  longleaf  type,  where  the  smaller 
unmerchantable  trees  were  left,  natural  reseeding  to  pine  has  taken  place.  There  is 
ample  proof  throughout  the  longleaf  country  that  natural  reseeding  to  pine  will  take 
place  wherever  sufficient  trees  have  been  left  as  a  source  of  seed.  However,  the 
amount  and  development  of  this  new  forest  growth  depend  on  a  great  number  of  other 
factors,  and  not  alone  on  the  presence  of  seed  trees  although  this  is  necessarily  a 
prerequisite. 

More  recent  cuttings  in  the  longleaf  type  have,  as  a  rule,  left  few  trees 
standing,  and  these  but  a  scattering  of  the  poorest  suppressed  trees  of  the  virgin 
stand.  Logging  with  steam  skidders  is  common  practice,  and  v/hat  few  trees  are  not 
injured  in  the  logging  operation  do  not  ordinarily  escape  further  injuries  from  the 
ever-recurring  grass  fires.  Such  steam  skidding  and  periodic  burning  has  resulted  in 
the  denudation  of  extensive  areas  of  longleaf  forest  land.  As  a  result  of  current 
lumbering  and  turpentining  practices  and  of  fire,  the  South  is  confronted  with  its 
most  important  single  forest  problem;  that  of  again  making  these  longleaf  pine  lands 
productive.  Just  how  this  end  can  be  attained,  the  particular  measures  necessary  for 
growing  another  crop  of  timber,  the  financial  possibilities  of  this  land  for  forestry 
purposes,  as  well  as  a  determination  of  the  practices  which  might  insure  replacement 
of  virgin  stands  now  being  harvested,  present  the  basis  for  a  number  of  the  problems 
in  the  solution  of  v/hich  the  Southern  Forest  Experiment  Station  is  working.  Many  of 
the  Station's  investigations  have  a  direct  bearing  on  this  important  problem  of  re- 
foresting these  millions  of  barren  or  denuded  acres. 

In  contrast  to  the  conditions  found  in  the  longleaf  pine  territory,  the  short- 
leaf  and  loblolly  pine  types  present  no  such  serious  problem  of  denudation  caused  by 
lumbering  and  fire.  Shortleaf  pine  stands  of  original  timber  growth  differed  from 
the  longleaf  in  the  relatively  greater  abundance  of  trees  of  smaller  size,  with  the 
result  that  more  of  a  stand  is  left  following  logging  operations.  Seed  years  are 
more  frequent  and  the  seeds  are  more  easily  distributed  and  fly  to  greater  distances 
than  in  the  case  of  longleaf  and  slash  pines.  Also,  fires  are  generally  of  less 
frequent  occurrence  in  the  shortleaf  region.  For  these  reasons,  natural  restocking 
to  pine  has  been  more  general  and  forest  destruction  less  frequent  in  the  shortleaf 
region  than  in  the  longleaf. 

Although  the  Station's  investigations  have  been  divided  up  under  a  number  of 
main  headings,  it  is  often  difficult  to  confine  to  a  single  heading  the  factors  that 
must  necessarily  be  considered  under  any  one  particular  project.  For  instance,  a 
study  of  the  survival  and  growth  of  pine  seedlings  must  take  into  consideration  such 
a  variety  of  influences  as  climatic  conditions,  soil,  competing  vegetation  (including 
other  seedlings,  saplings,  trees,  brush,  grasses,  herbaceous  vegetation),  fire, 
grazing,  insects,  and  diseases.  These  influences  must  be  studied  one  at  a  time,  or 
in  very  small  groups,  before  it  is  possible  to  determine  the  effective  treatment  of 
trees  or  stands  acted  upon  by  all  the  factors  at  once. 

The  princix»al  Station  investigations  which  will  be  reported  upon  at  this  time 
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are  those  that,  have  a  bearing  on  the  problem  of  reforestation  or  the  obtaining  of 
maximum  productivity  of  the  forest  lands  in  the  southern  pine  region.  Particular 
emphasis  v/ill  be  placed  on  the  past  year's  work. 

During  the  past  year  there  have  been  a  number  of  changes  in  the  Station  per-' 
sonnel  caused  by  resignations  and  replacements.  A  number  of  new  appointments  have 
also  been  made  by  reason  of  increased  appropriations  for  the  current  fiscal  year 
beginning  -July  1,  19^9.  Because  of  the  numerous  changes  in  personnel,  the  progress 
of  the  Station  program  has  necessarily  suffered,  inexperienced  men  having  replaced 
those  who  left.  There  are  at  this  time  four  vacancies  on  the  permanent  Station 
staff,  all  of  which  will  probably  be  filled  before  the  end  of  the  year.  The  increase- 
in  personnel  has  necessitated  more  office  space  at  the  New  Orleans  headquarters.  No 
suitable  government-owned  space  being  available,  it  was  necessary  to  take  commercial 
space.  Present  office  quarters  in  the  Stern  Building  are  very  well  adapted  to  the 
Station's  needs. 

The  centers  of  work  near  which  most  of  the  Station's  permanent  sample  plots 
are  concentrated  are  located  at  Urania,  Louisiana  (longleaf,  shortleaf,  loblolly 
pj.nes);  Bogalusa,  Louisiana-McNeill,  Mississippi  (longleaf  pine);  Starke,  Florida 
(longleaf,  slash  pines);  and  Valparaiso,  Florida  (longleaf  pine).  Recently  the  Sta- 
tion has  inaugurated  some  studies  on  the  Ouachita  National  Forest  with  headquarters 
at  Hot  Springs,  Arkansas  (sJiortleaf  pine).  Additional  centers  of  work  will  be  selec- 
ted when  increases  in  Station  funds  and  personne.!  justify  an  expansion  of  the  present 
program.  In  the  meantime,  information  is  being  gathered  as  to  the  suitability  of 
various  locations  for  centers  of  work,  so  that  a  choice  can  better  be  made  when  .such 
expansion  seems  justified. 

The  new  studies  begun  this  year  have  been  made  possible  by  an  increase  of 
$38,300  over  and  above  last  year's  allotment  of  $43,900;  |22,800  of  the  increase  has 
been  provided  for  the  inauguration  of  economic  studies  of  the  financial  aspects  of 
timber  growing  in  the  southern  pine  region,  ^10,000  for  investigations  of  the  relation 
of  forests  to  soil  erosion,  and  $5,500  for  additional  naval  stores  studies.  In  addi- 
tion to  the  regular  Station  appropriation,  cooperative  work  is  under  way  with  the 
Bureau  of  Plant  Industry,  two  forest  pathologists  being  attached  to  the  Station 
staff.  During  1928  the  State  of  Louisiana  furnished  a  technical  forester  who  worked 
under  the  direction  of  the  Station  on  an  investigation  of  the  bottomland  hardwoods  in 
Louisiana.  Material  assistance  in  furthering  various  Station  projects  has  been  given 
by  officials  of  the  various  State  forestry  departments  in  the  South,  by  several 
timberland  owners,  and  by  ma.ny  individual  members  of  various  units  of  the  Forest 
Service  and  of  other  Government  bureaus. 

Fire_Siudies 

The  stress  which  is  laid  on  fire  damage  studies  can  better  be  understood  if 
it  is  realized  that  fire  is  overwhelmingly  the  most  important  factor  in  the  failure 
of  natural  regeneration  of  pine  stands  in  the  South.  Studies  of  fire  damage,  there- 
fore, rank  high  on  the  Station  program.  The  effect  of  fires  on  the  four  principal 
species  of  pine  and  under  varying  conditions  are  being  investigated,  both  through 
intensive  studies  of  successive  fires  on  the  seedlings  from  one  particular  seed  crop 
and  on  stands  of  varying  ages,  and  by  extensive  studies  of  cut-over  lands  through  the 
South. 
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Fire  is  of  such  widespread  occurrence  in  this  section  of  the  country  that  it 
enters  into  nearly  every  Station  project  in  one  way  or  another.  Although  no  new  fire 
projects  were  undertaken  during  the  last  year,  reexaminations  of  the  various  fire 
study  plots  were  made  currently. 

Intensive  studies  of  fire  damage  are  being  carried  on  in  eastern  Texas,  northern 
Louisiana,  southern  Mississippi,  western  Florida,  and  northeastern  Florida  by  periodi- 
cally observing  the  growth  and  development  of  pine  seedlings  and  trees  under  condi- 
tions of  controlled  burning.  A  summary  of  the  results  of  the  various  Station  fire 
studies  was  prepared  as  an  article  for  the  May  1929  issue  of  "American  Forests  and 
Forest  Life"  under  the  title  of  "Fires  and  Forest  Growth."  Reprints  of  this  paper 
have  been  given  wide  distribution  in  connection  with  the  American  Forestry  Associa- 
tion's cooperative  forest  educational  program  in  Georgia,  Florida  and  Mississippi,  as 
well  as  through  the  Station  mailing  list. 

The  preparation  of  a  bulletin  "Fires  in  the  Southern  Coastal  Plain"  is  still 
in  progress.  Before  the  preparation  of  this  bulletin  could  go  forward  to  completion 
it  has  been  necessary  to  analyse  the  old  field  data  on  fire  damage  taken  during  the 
course  of  the  extensive  surveys  of  cut-over  lands  in  1925  and  each  succeeding  year. 
These  data  have  now  been  worked  up  and  the  information  relative  to  fir©  is  being  put 
into  shape  for  use  in  this  bulletin  on  fire. 

The  knowledge  gained  by  a  study  of  forest  fire  damage  cannot  fail  to  be  of 
enormous  value  to  timberland  owners  and  to  public  agencies  combatting  fires.  As  a 
result  of  the  Station  fire  studies,  information  will  be  made  available  that  can  be 
used  as  a  basis  for  estimating  the  damage  ca.used  by  fire.  The  various  factors  which 
influence  the  amount  of  damage  are  so  numerous  that  it  will  be  impossible  to  cover 
every  possible  combination  of  conditions.  Among  the  factors  which  influence  the  ef- 
fect of  fire  are  the  character,  amount,  condition,  and  distribution  of  the  fuel 
(ground  cover.  logging  slash,  vegetation,  number  of  years  unburned);  weather  and 
climatic  relationships  (season  of  year,  temperature,  humidity,  time  of  day,  weather 
previous  to  and  at  time  of  fire);  character  of  forest  stand  (density,  type  and  com- 
position of  stand,  size  of  trees  and  distribution,  fire  scars,  turpentining);  and 
topography. 

The  results  of  some  of  the  Station's  fire  studies  indicate  very  clearly  the 
fact  that  pine  seedlings  in  the  early  stages  of  their  development  are  easily  killed 
by  fire,  particularly  when  fires  come  during  the  growing  season.  Even  stands  10  or 
12  years  old  can  be  completely  wiped  out  by  summer  fires.  Fires  coming  during  the 
winter  season  do  not  cause  heavy  mortality  as  do  summer  fires,  but  the  effect  of 
repeated  winter  fires  on  the  development  of  forest  trees,  particularly  in  the  seeding 
stage,  is  very  marked.  This  has  been  strikingly  demonstrated  by  the  Roberts  plots 
at  Urania,  where  a  quarter  acre  plot  of  longleaf  pine  seedlings  has  been  subjected 
to  repeated  winter  fires  since  1915  when  the  seedlings  were  15  months  old.  Trees  on 
the  unburned  check  plot  average,  at  15  years  of  age,  more  than  twice  as  tall  and  twice 
the  diameter  of  those  on  the  burned  plot. 

A  comprehensive  study  of  the  relation  of  fire  and  grazing  to  the  establishment 
and  survival  of  longleaf  pine  seedlings  has  been  under  way  since  1923  at  the  McNeill, 
Mississippi  branch  station,  in  cooperation  with  the  Coastal  Plain  Experiment  Station. 
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Due  to  personnel  changes  it  has  not  yet  been  possible  to  prepare  progress  reports  on 
this  experiment  but  the  necessary  field  reexaminations  are  being  made  currently. 
A  nuaber  of  studies  in  which  effects  of  fire  on  pine  reproduction  are  involved,  are 
located  at  the  Camp  Pinchot  branch  station  in  western  Florida.  In  all  of  the  Sta- 
tion's fire  studies  evidence  has  been  obtained  that  shows  conclusively  the  imprac- 
ticability of  attempting  reforestation  measures  v/ithout  providing  for  adequate  pro- 
tection from  fire. 

Management 

These  studies  involve  the  determination  of  methods  of  handling  stands  of  timber 
30  as  to  obtain  full  yields  of  forest  products  as  well  as  satisfactory  natural  re- 
production on  areas  from  which  the  mature  timber  crop  may  be  harvested.  If  the  forest 
land  in  the  South  is  to  be  made  fully  productive  it  will  be  es.3ential  to  have  a  clear 
picture  of  the  cultural  methods  necessary  to  grow  continuous  crops  of  trees  on  the 
same  land.  Natural  regeneration  of  new  growth  is  easy  to  obtain  where  ample  seed 
trees  are  present.  The  number,  size,  condition  and  distribution  of  seed  trees  neces- 
sary to  insure  ample  restocking  of  the  land  offers  a  problem  toward  which  a  number 
of  the  Station's  studies  are  directed.  Many  of  the  Station's  findings  have  been 
included  in  a  manuscript  entitled  "Timber  Growing  and  Logging  and  Turpentining  Prac- 
tice in  Southern  Pine  Region"  prepared  by  the  former  Director  of  the  Station,  R.  D. 
Forbes.  This  manuscript  is  now  in  the  hands  of  the  government  printer  and  should  be 
available  for  distribution  at  an  early  date. 

Older  cuttings  in  the  southern  pine  region  often  demonstrate  the  feasibility 
of  securing  a  new  crop  of  forest  trees  from  the  seed  produced  by  the  scattering  stand 
left  behind  the  logging  operation.  Under  changes  in  the  market  demands,  more  recent 
cuttings  with  steam  skidders  have  brought  about  a  system  of  cutting  the  land  clean, 
particularly  in  the  longleaf  pine  region.  There  still  remains  several  years'  cut  of 
virgin  pine  timber  ahead  although  the  amount  of  timber  cut  each  year  from  the  original 
pine  stands  is  gradually  decreasing.' 

Station  studies  of  natural  reproduction  of  pine  stands  are  ursder  way  at  several 
points  throughout  the  South,  at  or  near  the  branch  stations.  Various  method-of- 
cutting  plots  in  virgin  timber,  cut-over  and  second-growth  stands,  have  been  laid 
out  and  records  are  being  kept  of  the  resulting  reproduction.  Other  studies  are 
designed  to  show  the  influence  of  soil,  grazing,  competing  vegetation,  turpentining, 
distance  from  source  of  seed,  v/eather  factors,  etc.  on  the  development  of  pine  repro- 
duction on  cut-over  lands.  Some  of  these  studies  are  in  the  form  of  permanent  sample 
plots  where  reexaminations  are  made  currently,  while  others  are  more  extensive  in 
character,  representing  the  results  of  a  single  examination  on  temporary  plots  taken 
on  typical  areas  where  the  history  of  the  stand  can  be  ascertained.  It  is  recognized 
that  many  more  studies  of  the  factors  involved  in  the  success  of  natural  regeneration 
of  pino  stands  will  be  necessary  before  the  Station  •>vill  be  in  a  position  to  give 
full  information  on  this  subject. 

One  of  the  most  difficult  problems  confronting  the  Station  is  that  of  obtaining 
natural  reproduction  of  pine  on  the  deep  sand  lands  of  Florida.  A  considerable  amount 
of  work  is  under  way  on  this  project  at  the  Camp  Pinchot  branch  in  western  Florida, 
which  cooperation  has  been  made  possible  through  the  kindness  of  the  National  Forest 
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administrative  organization  which  is  furnishing  the  Station  with  the  services  of  a 
technical,  forester.  These  natural  reproduction  problems  are  most  perplexing  because 
there  are  so  many  factors  involved.  The  isolation  of  these  factors  and  a  determina- 
tion of  the  relative  influence  of  each  is  not  only  one  of  the  most  urgent  and  most 
difficult  of  the  Station's  practical  problems,  but  also  an  excellent  opportunity  to 
get  at  the  fundamentals  of  the  growth  and  development  of  pine  seedlings.  In  these 
fundamental  studies  lies  one  of  the  most  valuable  functions  which  the  Station  can 
perform. 

It  is  felt  that  many  things  can  be  learned  through  studies  of  trees  in  virgin 
stands  under  as  nearly  natural  conditions  as  it  is  possible  to  obtain.  To  that  end 
there  is  urgent  need  for  setting  aside  areas  where  virgin  conditions  obtain  so  as  to 
allow  for  future  study.  It  should  also  be  possible  to  observe  the  effects  of  various 
systems  of  management  on  present  cuttings  made  in  virgin  timber  stands,  in  the  prin- 
cipal pine  types. 

In  addition  to  the  studies  of  natural  reproduction  just  noted,  other  management 
projects  under  investigation  by  the  Station  include  those  on  thinning  of  second-growth 
pine  stands,  the  relation  of  the  weather  to  seedling  development,  methods  of  elimin- 
ating undesirable  or  defective  trees  from  the  stand,  the  relation  of  root  development 
of  competing  vegetation  to  pine  seedlings  and  trees,  and  periodicity  and  amount  of 
pine  seed  produced  by  trees  of  varying  characteristics. 

Fores^ation 

As  already  stated,  the  problem  of  reforesting  the  millions  of  acres  of  denuded 
and  understocked  forest  land  in  the  South  is  considered  one  of  paramount  importance 
to  the  future  well  being  of  this  entire  region.  The  sections  which  can  be  reforested 
naturally  will  be  saved  an  enormous  amount  of  time  and  expense.  There  are,  however, 
at  least  10  million  acres  of  longleaf  pine  land  where  new  forest  stands  can  be  grown 
only  by  artificial  measures.  An  additional  area  of  20  million  acres  is  producing 
but  a  fraction  of  its  possible  forest  growth,  which  can  be  increased  substantially 
only  by  forest  planting.  The  demand  for  information  on  nursery  and  planting  practices 
becomes  more  pronounced  each  year  as  the  acreage  planted  to  forest  tree  seedlings  in 
the  South  increases. 

The  Southern  Station  program  has  included  forestation  studies  in  its  program 
since  its  inception.  The  carrying  out  of  these  studies  has  been  duo  in  no  small  part 
to  the  cooperation  of  the  Great  Southern  Lumber  Company  at  Bogalusa  ,  Louisiana,  where 
most  of  the  tests  have  been  made.  During  the  last  year  three  Station  publications 
dealing  with  forestation  have  appeared;  two  as  U.  S.  Department  of  Agriculture  leaf- 
lets under  the  titles  "Planting  Southern  Pine"  and  "Producing  Pine  Nursery  Stock  in 
the  South."  These  leaflets  contain  pertinent  information  and  recommendations  for 
forestation  practices,  based  on  the  experience  and  results  of  the  Station's  field  and 
nursery  tests.  The  other  publication,  "Survival  and  Early  Growth  of  Planted  Southern 
Pine  in  Southeastern  Louisiana,"  appeared  as  a  Louisiana  State  University  bulletin, 
and  embodied  the  results  of  extensive  examinations  of  the  plantations  of  the  Great 
Southern  Lumber  Company. 

It  has  been  amply  demonstrated  on  a  commercial  basis  that  artificial  reforesta- 
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tion  is  possible  in  the  South  and  can  be  accomplished  at  reasonable  expense.  There 
are  a  number  of  additional  investigations  on  artificial  forestation  which  might  well 
be  undertaken  at  some  future  time.  For  instance,  no  successful  method  has  been  found 
for  holding  over  longleaf  seed  to  be  used  for  planting  in  the  poor  seed  years  which 
normally  follow  good  seed  crops.  The  Station  has  a  number  of  valuable  leads  but 
cannot  carry  on  a  comprehensive  test  at  the  present  tim3. 

The  Station  has  had  one  man  spending  practically  his  entire  time  on  forestation 
projects  ever  since  the  Station  was  established.  Current  reexaminations  of  the 
Station's  plantations,  laaking  the  necessary  seed  ^-'^''sii^s.tion  tests  currently,  carry- 
ing on  a  Te'N  storage  tests,  and  putting  into  shaps  for  publication  a  considerable 
amount  of  field  data  has  been  the  main  program  in  the  forestation  work  during  the 
last  year. 

A  fev;  additional  forest  plantings  wore  made  at  the  Camp  Pinchot  brar.ch  station 
in  western  Florida  during  the  year.  A  number  of  exotic  spscies  are  being  given  a 
trial,  but  on  a  very  small  scale,  necessitating  little  time  of  the  Station  staff.  It 
is  believed  that  the  most  urgent  forestation  research  needs  of  the  Station  have  al- 
ready been  mat  and  that  fev/  additional  stuiies  will  be  justified  for  some  time  to 
come.  The  forestation  program  of  the  Southern  Station  should,  therefore,  show  no 
expansion.  It  may  be  advisable  to  observe  currently  the  main  commercial  forestation 
projects  throughout  the  South. 

Grazing:  _St^udies 

That  there  are  other  factors  involved  in  the  U3e  of  forest  land  than  the  grow- 
ing of  tree  crops  has  been  recognized  in  the  Station  project  established  at  McNeill, 
Mississippi  in  1925.  There  the  possibility  of  combining  timber  growing  and  cattle 
raising  on  the  same  land  is  being  tried  out,  in  cooperation  with  the  Coastal  Plain 
Experiment  Station.  If  the  immense  area  of  idle  land  in  the  South  can  be  utilized 
for  this  dual  purpose,  it  will  give  additional  promise  of  the  commercial  possibili- 
ties of  both  forestry  and  cattle  raising  by  furnishing  an  additional  source  of  in- 
come at  least  while  the  trees  are  immature. 

On  the  320--acre  experimental  area  in  cut-over  longleaf  pine  land  in  southern 
Mississippi,  cattle  are  being  grazed  on  native  grass  pasture  at  the  rate  of  one  head 
per  7-g  acres,  which,  after  having  tried  one  head  per  10  acres  for  5  years  and  one 
head  per  5  acres  for  1  year,  has  been  found  to  be  about  the  optimum  stocking  of  cattle 
for  proper  utilization  of  the  range.  Half  of  the  area  is  burned  over  every  winter 
while  the  other  half  has  been  given  continuous  protection  from  fire.  Two  10-acre 
check  plots  have  been  kept  ungraded .  Scattered  over  this  area  a  number  of  small 
plots  have  been  staked  out  on  which  an  intensive  stuiy  of  the  longleaf  pine  seedlings 
is  being  made.  These  stuiies  have  been  confined  to  the  seed  crops  of  1324  and  1927 
?/hich  have  come  from  the  stand  of  longleaf  pine  seed  trees  averaging  12  per  acre 
which  were  left  in  the  logging  about  25  years  ago. 

The  results  thus  far  seem  to  indicate  that  cattle  grazing  and  timber  growing 
can  be  prac'.iced  on  the  same  land,  particularly  where  fires  are  kept  out,  and  if 
overgrazing  is  guarded  against.  This  applies  only  to  the  native  grass  lands  and  not 
to  improved  pastures  such  as  those  of  cai'pet  grass  and  lespedeza.  Cattle  grazing 
should  be  a  profitable  enterprise  until  the  trees  reach  merchantable  size. 
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Forest  Measurements 

A  knowledge  of  the  rats  of  growth  of  forest  trees  is  essential  to  any  v/sll- 
ordered  management  of  land  for  timber  production.  Not  only  are  volume  tables  needed 
to  shov/  the  average  contents  of  trees  of  different  sizes  but,  in  order  to  predict 
the  future  productivity  oT  forest  land,  it  is  essential  to  have  accurate  information 
as  to  hoy/  great  a  voluae  of  wood  can  bs  produced  on  different  soils  in  periods  of 
years. 

Stu-lies  of  the  rate  of  grov/th  of  second-growth  stands  of  the  four  southern 
pines  were  completed  some  time  ago  and  the  results  male  available  in  mimsographed 
form  pending  final  publication  as  a  Government  bulletin.  According  to  recent  advice 
from  Washington  this  publication,  "Volume,  Yield  and  Stand  Tables  for  S;conJ-Growth 
Southern  Pines,"  is  expected  to  be  ready  for  distribution  about  November  1,  1929. 
The  information  in  this  bulletin  should  prove  of  immense  value  to  ovraers  of  pine 
timber  lands  in  the  South  because  it  will  enable  them  to  determine  the  timber  grov/ing 
possibilities  on  their  forest  land.  It  will  consist  in  large  part  of  taols^s  setting 
forth  the  liumbsr  of  cords  of  pulpwood  or  board  feet  of  lumber  in  trees  of  different 
size  and  in  stands  of  given  age  grown  on  soils  of  varying  productive  capacity.  Al- 
though these  tables  apply  primarily  to  even-aged  stands  growing  at  average  ma.cimuji 
capacity  they  give  a  picture  of  the  possibilities  of  reforestation  in  the  southern 
pine  region. 

In  comparison  v/ith  other  important  timber  species  in  the  country,  the  southern 
pines  as  a  group  rank  among  the  most  rapid  growing.  7/ith  decreasing  timber  supplies 
and  increase  in  stumpage  prices  the  South  will  undoubtedly  take  high  rank  in  supplying 
the  future  timber  needs  of  the  country.  The  gro.vth  studies  and  their  application  to 
existing  stands,  therefore,  form  an  important  part  of  the  Station  program. 

Naval .Storey 

Tho  production  of  naval  stores  (obtained  from  the  distillation  of  pine  gum) 
in  the  southeastern  United  States  is  an  industry  which  in  that  region  is  exceeded  in 
importance  only  by  agriculture  and  lumbering.  The  entire  United  States  production 
comes  from  these  southern  states  and  in  1928  this  amounted  to  65  per  cent  of  the  total 
world's  production.  The  center  of  the  naval  stores  industry  lies  in  the  region  where 
the  most  extensive  stands  of  second-growth  longleaf  and  slash  pine  are  found,  in 
Georgia  and  Florida,  but  its  possibilities  extend  over  the  entire  range  of  these  t,vo 
species  of  Southern  pines.  The  advantages  which  the  naval  stores  industry  offers  is 
an  additional  favorable  factor  in  the  economic  possibilities  of  reforestation  in  the 
South.  Because  the  turpentine  pines  reach  a  size  large  enough  for  economical  naval 
stores  production  in  from  15  to  25  years,  on  the  average,  early  and  intermediate 
financial  returns  are  possible.  Furthermore,  with  conservative  methods  of  working 
for  naval  stores  the  future  value  of  these  trees  for  saw  timber  and  ether  forest 
products  will  not  be  appreciably  impaired. 

Present  methods  of  extracting  the  gum  are  usually  wasteful  and  economically 
unsound  when  it  is  considered  that  sustained  production  is  possible  under  proper 
management.  One  of  the  most  deplorable  phases  of  present  day  naval  stores  practice 
is  that  of  chipping  half-grown  trees.   This  not  only  ruins  these  trees  for  futu.-e 
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naval  storec  prociuction  but  has  resulted  in  increasing  the  costs  of  production  and  at 
tho  same  tioae  reducing  prices  by  increasing  tha  present  supply,  to  a  point  where 
profits  are  alnost  negligible. 

The  Southern  Station's  naval  stores  research  program,  which  has  been  under 
way  since  1923,  centered  at  the  Starke,  Florida  branch  aims  to  determine  those  methods 
of  turpentining  which  v.'ill  assure  continuous  growth  cf  the  trees  and  r^placsment  of 
the  stands  and  at  the  same  time  give  maximum  yield."*  cf  gum  comjiensurate  ffith  the 
development  of  trees  for  other  produ:;t3. 

Among  the  investigations  under  way  are  modifications  of  methods  cf  chipping 
to  detgrmine  the  type  best  suited  to  conserve  timber  and  increase  guji  yields.  These 
studies  deal  v/ith  depth  and  7/idth  of  streak,  width  of  face,  and  type  of  tool  used. 
French  methods  have  been  compared  with  American  and  nev/  types  of  tools  ha/e  been 
developed.  Another  group  cf  investigations  has  to  do  v,'ith  the  relation  of  gu.n  yield 
to  size  cf  tree,  density  and  age  of  stand,  and  weather  conditions.  Jtost  of  the 
studies  have  been  centered  at  the  Starke,  Florida  branch  but  som3  of  the  experiments 
have  been  duplicated  at  the  Camp  Pinchot  branch  station  and  in  Southern  Mississippi. 

The  results  of  the  Station  stuiie.s  will  be  put  cut  as  a  Government  bulletin, 
th£  preparation  of  shich  iias  been  under  way  for  scxe  time.  Many  of  the  preliminary 
results  have  been  made  available  in  miscellaneous  progress  reports  and  through  con- 
tacts bet7;een  the  Station  and  the  Naval  Stores  industry.  During  tne  last  year  the 
Station  put  cut  a  bulletin,  "Florida  Naval  Stores,"  in  cooperation  with  the  Florida 
Department  of  Agriculture.  This  publication  presents  general  information  on  the  naval 
stores  industry  in  Florida  and  su.Emarizes  briefly  cany  of  the  preliminary  results  of 
the  Station's  investigations. 

An  increase  in  this  year's  appropriations  for  naval  stores  stuJies  has  been 
used  to  increase  the  technical  staff.  This  should  make  possible  more  rapid  progress 
in  working  up  the  results  of  old  field  data  for  early  publication.  To  this  end  a 
statistical  clerk  is  being  assigned  to  the  Station  branch.  With  the  additional 
per.sonnel,  plans  are  also  being  made  to  inaugurate  a  .study  of  the  management  of  stands 
of  different  density  for  the  production  of  naval  stores. 

The  Station's  naval  stores  studies  have  shown  that  gum  yields  increase  with 
3i2£  of  tree  and  that  small  trees  can  not  be  profitably  worked;  that  conservative 
chipping  practices  result  in  increased  guic  yields,  longer  working  life  for  the  oper- 
atior. ,  and  better  tree  growth;  that  open-grown  trees  yield  better  than  those  in 
dense  stands;  and  that  temperature  has  a  decided  effect  on  gum  yield. 

Cross-pollination  of  trees  of  high  yielding  capacity  was  begun  in  February, 
1929  in  cooperation  with  the  Washington  office  to  get  seed  for  use  in  a  source-of-seed 
■jtudy.  Studies  of  the  life  history  and  damage  of  the  turpentine  borer  have  been  made 
in  cooperation  with  the  Bureau  of  Entomology.  Gum  samples  from  the  various  Station 
tests  are  being  analyzed  by  the  Bureau  of  Chemistry  and  Soils  at  Washington.  Tho 
Station  has  enjoyed  the  cooperation  of  a  number  of  other  Government,  State,  and 
private  agencies  in  the  condu.:t  of  the  general  naval  storos  program. 
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Pathology 

Through  the  assigrimsnt  of  tv/c  pathologists  to  ths  Station  staff  from  the  Bureau 
of  Plant  Industry,  it  ha.3  boan  possible  to  undertake  investigations  of  tha  diseases 
of  forsst  treos  and  of  forest  products.  The  forest  pathologist  has  worked  almost 
entirely  on  a  disease  kuovm  as  the  brovm-spot  nesdlo  blight  (Septoria  acicolT.) ,  -.vhich 
cau383  very  serious  damaga  to  longleaf  pine  in  the  seedling  stage.  It  has  been 
demonstrated  that  the  disease  can  be  controlled  by  .spraying  with  either  Bordeaux  or 
liffis-sulphur,  and  practical  application  of  these  m^jasures  is  certain  to  be  an  im- 
i^ortant  factor  in  controlling  this  disease  in  nurseries  of  forest  seedlings,  thus 
assuring  better  grades  of  planting  stock.  That  fire  v/ill  not  control  this  disease 
v>'as  indicated  by  the  fact  that  infection  was  more  .severe  the  second  season  on  an  area 
burned  the  previous  year  than  on  one  u.Tburn-?d  for  a  number  of  years,  even  though 
there  is  less  infection  during  the  season  imaediately  follov/ing  a  fire. 

Forest  products  pathology  v/ork  has  been  limited  to  a  stuiy  of  the  sap-stain 
and  juold  probleis,  the  importance  of  ivhich  »a3  brought  out  by  a  preliminary  survey  of 
mill  conditions  in  the  .South,  ocda  dipping  at  mills  has  not  always  given  satisfactory 
results,  and  although  this  may  not  always  have  been  du3  to  the  fault  of  the  method, 
it  Vi'as  desired  to  make  a  thorough  test  of  other  chemicals  before  recommending  any 
specific  treatment  as  being  the  pzst.  The  use  of  soda  has  the  objectionable  feature 
of  discoloring  the  lumber,  a,nd  it  v/as  believed  that  some  ether  chemical  might  be 
found  more  satisfactory.  Small  scale  dipping  tests  wore  run,  therefore,  at  three 
southern  mills  and  the  effectiveness  of  23  chemicals  or  combinations  of  chemicals 
tried  cut.  These  preliminary  tests  were  made  to  serve  as  a  means  of  eliminating  the 
least  effective  frcm  further  tests  which  are  to  be  made  with  commercial-sized  piles 
of  lumber.  Several  chemicals  were  found  to  have  approximately  the  same  degree  of 
effectiveness  as  soda  in  preventing  stain  and  mold  in  pine  and  are  far  superior  to 
soda  on  sap  gum. 

Economic  Studies 

A  substantial  increase  was  allotted  to  the  Southern  Station  this  fiscal  year 
for  the  purpose  of  initiating  investigations  of  the  financial  aspects  of  timber  grow- 
ing in  the  southern  pine  region.  This  new  work  will  involve  a  consideration  of  the 
economic  factors  bearing  on  the  opportunity  for  profit  through  forestry  practice 
under  various  conditions.  The  study  will  necessitate  investigations  of  local  timber 
supplies,  consumption  of  forest  products,  transportation  factors,  trend  of  timber 
values,  and  the  probable  costs  and  returns  from  the  practice  of  forestry.  If  the 
findings  are  adverse  it  will  be  juot  as  essential  to  make  it  known  as  to  stress  only 
the  factors  favorable  to  a  forestry  business. 

In  order  to  obtain  the  basic  data  for  the  stuiy  and  to  more  effectively  cover 
the  field,  the  Station  will  need  the  whole-hearted  cooperation  of  a  great  number  of 
timberland  owners,  from  the  farmer  with  the  small  piece  of  woodland  to  the  largest 
forest  industries. 

It  is  estimated  that  the  farm  timberland  holdings  in  the  South  represent,  at 
the  present  time,  one-third  of  the  area  and  one-half  of  the  total  annual  cut  of 
southern  pine.   Farm  forestry,  therefore,  represents  a  very  important  factor  in  the 
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future  tiaiber  production  of  the  South.  Small  forest  properties  will  be  considered  In 
groups  by  making  separate  county  studies  in  the  different  timber  types,  selecting  for 
stu-iy  counties  which  are  representative  of  a  principal  pine  typ3  and  kind  of  product. 
It  will  also  be  necessary  to  consider  the  place  of  the  farm  woodland  in  ths  general 
farm  land  management.  The  initial  study  of  small  farm  propertie.^  in  the  South  has 
already  been  undertaken,  snd  the  first  draft  of  the  report  v/as  recently  completed. 
Alcorn  County,  Mississippi,  in  the  extreme  northeast  corner  of  that  State,  was  se- 
lected for  the  first  stuiy  as  being  typical  of  th3  shortleaf  pine-hardwood  region 
where  the  product  is  entirely  dimension  material  cuL  in  small  mills  of  a  portable  or 
semi-portable  type. 

Largs  lumber  companies  or  forest  industries  intere3t8d  in  the  possibilities 
of  forestry  practice  will  be  invited  to  cooperate  in  sluiying  the  financial  aspects 
of  southern  pine  forestry  undertakings,  with  the  comploti:  assurance  that  fi^uros  for 
any  particular  property  will  be  kspt  strictly  confidential.  Although  no  t,vo  timber 
properties  are  exactly  aliki,  it  is  quite  possible  to  apply  a/erage  figures  to  certain 
types  of  forest  holdings.  The  cooperation  of  those  forward-looking  concerns  that  are 
planning  on  sustained  yield  operations  will  enable  the  Station  to  construe tively 
analyze  the  ecoucmic  possibilities  and  future  prospects  of  timber  gro.ving  in  this 
region. 

Aside  from  the  financial  aspects  of  private  forestry  operations,  du;  consid- 
eration will  be  given  to  the  prospects  for  public  participation  in  looking  toward 
the  future  timber  production  in  this  region. 

The  study  is  in  direct  charge  of  Dr.  E.  A.  Ziegler,  Senior  Forest  Economist, 
formerly  Director  of  Pennsylvania  State  Forest  School  at  Mont  Alto.  He  will  be  as- 
sisted by  a  staff  of  at  least  three  men,  not  all  of  whom  have  yet  been  selected. 

Erogipn  .Studies 

The  relation  of  forest  cover  to  soil  erosion  is  a  subject  upon  which  very 
little  exact  information  is  available.  The  importance  of  forests  in  the  control  of 
floods  and  excessive  soil  v/ashing  has  not  been  generally  recognized,  although  it  was 
forcefully  brought  to  the  Station's  attention  in  connection  with  a  stuJy  of  the  re- 
lation of  forests  to  floods  in  the  lower  Mississippi  Valley  following  the  extreme 
high  water  in  1927.  The  report  prepared  at  that  time  has  been  included  in  the  com- 
prehensive House  of  Representatives  Document  No.  573,  70th  Congress,  2d  Session, 
"Relation  of  Forestry  Ij  the  Control  of  Floods  in  the  Mississippi  Valley." 

A  preliminary  survey  of  the  subject  at  that  time  indicated  that  the  area  of 
most  serious  erosion  in  the  region  under  consideration  was  located  in  the  silc  loam 
uplands  (loess  formation)  east  of  the  Mississippi  and  south  of  the  Ohio  Rivers,  an 
area  roughly  500  miles  long  and  50  to  75  miles  wide.  In  order  to  investigate  the 
soil  erosion  problem  in  this  region  and  to  devise  msans  of  prevention  or  control  of 
destructive  erosion,  the  sum  of  $10,000  was  made  available  to  the  Station  this  fiscal 
year.  The  first  studies  are  now  under  way  in  northern  Mississippi  with  two  technical 
men  assigned  to  the  project.  The  preliminary  survey  will  aim  to  determine  what 
artificial  or  natural  msasures  of  control  have  led  to  the  best  results.  At  a  later 
date  more  intensive  studies  of  the  relation  of  forest  growth  to  erosion  will  be  un- 
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dertaken  and  the  best  species  of  plants  for  revegstating  eroded  lands  determined. 
Thu'  progress  of  this  project  will  depend  to  a  large  extent  on  receiving  the  close 
cooperation  of  state,  county  and  private  agencies. 

Hardwoods 

Botv/sen  one-third  and  one-half  of  the  total  production  of  hardwoods  in  the 
United  States  comes  from  the  bottomland  forests  of  the  southern  states,  principally 
those  bordering  on  the  Mississippi  River.  This  region  covers  an  area  up'A^ard  of  30 
million  acres  and  represents  one  of  the  most  important  fields  in  southern  forestry. 
The  Southe-rn  Station  has  done  no  work  in  this  region  other  than  to  supervise  an 
investigation  of  the  possibilities  of  hardwood  forestry  in  Louisiana,  which  was 
financed  by  the  Louisiana  Division  of  Forestry  in  1323.  A  summary  of  the  first 
year's  investigations  as  published  in  the  Journal  of  Forestry  in  May,  1929  pointed 
the  ¥/ay  to  the  need  for  further  investigations  in  the  southern  hardwood  region. 
Detailed  studies  of  logging  costs,  growth  and  methods  of  cutting  were  stressed  as 
being  particularly  urgent  if  hardwood  timberland  owners  are  to  be  interested  in 
practicing  forestry  on  their  lands.  It  is  felt  that  such  investigations  would  go  a 
long  way  in  the  develo.jment  of  this  im.^ortant  phase  of  southern  foreit-V- 

Proposei  Work 

Handicapped  to  a  certain  extent  by  the  frequent  changes  in  personnel,  a  certain 
amount  of  discontinuity  in  the  regular  progress  of  the  Station's  program  has  resulted. 
A  considerable  volume  of  old  field  data  for  a  number  of  the  Station  projects  will  be 
put  into  shape  for  publication  before  additional  work  is  taken  on.  The  newer  proj- 
ects made  possible  by  recent  increased  funds  have  few  precedents  as  guides  and  must 
be  worked  out  for  the  most  part  along  lines  to  be  developed  as  the  investigations 
progress.  The  reexamination  of  the  Station's  permanent  sample  plots  and  the  prepara- 
tion of  progress  and  final  reports  on  certain  phases  of  the  work  will  necessarily 
take  up  the  greater  proportion  of  the  time  of  the  regular  staff  during  the  ensuing 
year.  Extensive  surveys  of  the  cut-over  lands  in  the  region  have  served  in  the  past 
as  a  means  of  acquainting  the  newer  members  of  the  staff  with  the  region  and  at  the 
same  time  information  of  value  in  working  out  many  of  the  forest  management  problems 
in  the  southern  pines  has  been  secured.  These  surveys  should  be  continusd  to  the 
extent  that  time  and  finances  will  permit. 

Fire  Studies 

V/ork  on  the  manuscript  on  "Forest  Fires  in  the  Southern  Coastal  Plain"  will  be 
given  preference  over  all  but  the  most  urgent  of  the  Director's  duties.   Now  that 
all  the  old  extensive  survey  field  notes  on  fire  have  been  put  into  Uoable  form, 
work  on  this  manuscript  should  progress  rapidly. 

The  effects  of  fire  are  being  studied  in  connection  with  a  number  of  other 
Station  projects,  necessitating  annual  or  periodic  burning  over  of  plots.  These 
phases  of  fire  damage  will  be  continued  as  at  present,  including  among  others  such 
investigation.s  as  the  effect  of  fire  on  the  chemical  and  physical  constituents  of 
the  soil. 
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Management 

Before  the  original  growth  of  pine  forest  ha?  been  entirely  cut  over  in  the 
South  the  Station  should  establish  series  of  plots  in  each  principal  pine  type  to 
study  methods  of  natural  reforestation  under  various  systems  of  management.  If  these 
studies  are  not  begun  within  the  next  few  years  the  opportunity  will  be  lost.  With 
this  idea  in  mind  the  Station  is  arranging  with  various  operators  of  virgin  pine  tim- 
ber, with  the  administrators  of  the  national  forests  in  the  South  as  well  as  with 
certain  lumber  companies,  to  cooperate  in  the  establishment  of  method-of-cutting 
plots.   It  is  planned  to  put  in  at  least  one  of  these  series  of  plots  each  year. 

Additional  thinning  plots  are  urgently  needed  to  fill  out  the  gaps  in  the 
present  program  and  these  will  be  put  in  whenever  the  opportunity  is  offered,  depend- 
ing on  the  availability  of  Station  personnel. 

In  the  establishment  of  any  new  thinning  plots,  as  well  as  when  any  further 
thinnings  are  made  on  the  plots  already  established,  the  Station  will  cooperate  with 
the  Section  of  Silvicultural  Relations  of  the  Forest  Products  Laboratory  in  studying 
the  relation  of  tree  growth  to  density  of  stand,  particularly  as' it  relates  to  the 
quality  of  the  wood  found  under  varying  stand  densities.  A  number  of  thinning  plots 
are  due  to  be  remeasured  during  the  coming  field  season  and  some  additional  thinning 
will  probably  be  found  necessary  at  that  time. 

Forestation 

No  new  forestation  projects  are  contemplated  for  the  coming  year.  The  analysis 
of  a  mass  of  old  data  is  going  forward  and  necessitates  a  considerable  amount  of 
Gompilation  v/hich  is  being  facilitated  by  use  of  punch  cards.  In  the  preparation  of 
the  formal  manuscript  to  include  the  results  of  the  Station's  forestation  work  to 
date  it  is  deem.ed  advisable  to  work  up  parts  of  the  data  as  short  articles  and  notes 
that  can  be  published  currently. 

Plans  will  be  drawn  up  for  seed  storage  tests  to  be  undertaken  at  some  future 
date  when  the  opportunity  is  presented.  It  is  felt  that  a  comprehensive  seed  storage 
test  is  needed  to  round  out  the  Station's  forestation  projects.  Several  commercial 
forest  nurseries  in  the  South  will  be  visited  during  the  coming  year.  ^ 

Grazing  Studies 

It  is  planned  to  go  further  into  the  analysis  of  the  various  factor.s  entering 
into  the  survival  of  longleaf  pine  seedlings  on  the  McNeill  experimental  area  than 
has  been  possible  heretofore.  Tests  of  the  physical  and  chemical  composition  of  the 
soil  and  studies  of  the  F:oil  microflora  under  the  various  conditions  represented  on 
the  grazing  study  plots  will  be  undertaken  in  cooperation  with  chemists  and  soil 
bacteriologists  at  the  State  Agricultural  College  in  Mississippi.  Intensive  studies 
of  the  succession  of  plants  on  these  plots  will  also  be  undertaken. 

Measurements 

The  establishment  of  a  number  of  permanent  yield  plots  in  second-growth  pine 
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stands  of  varying  degrees  of  stocking  is  contemplated,  to  be  undertaken  near  the  branch 
stations.  A  number  of  suitable  stands  near  Urania  have  already  been  tentatively 
located  and  if  possible  the  plots  will  be  laid  out  during  the  coming  field  season. 
At  the  saire  time  it  will  be  possible  to  obtain  a  check  on  the  application  of  th3 
second-growth  southern  pine  growth  tables  to  understocked  stands. 

Naval  Stores 

Field  work  on  all  of  the  current  naval  stores  projects  will  be  renewed  next 
season.  Every  effort  will  be  made  to  complete  the  analysis  of  old  field  data  at  an 
early  date.  The  appointment  of  a  statistical  clerk  to  the  Starke  branch  will  be  made 
effective  in  the  near  future  and  this  should  help  very  materially  to  hasten  the  com- 
pletion of  the  large  naval  stores  bulletin. 

The  only  new  work  contemplated  in  naval  stores  investigations  is  a  study  of 
the  relation  of  gum  yields  to  density  of  stand,  the  density  to  be  controlled  by 
thinning  several  plots  to  varying  densities.  The  plots  will  be  laid  out  in  a  densely 
stocked  even-aged  longleaf  pine  stand.  Trees  under  4  inches  in  diameter  will  be 
cut  out  at  once;  larger  trees  that  are  selected  for  removal  will  first  be  worked 
for  naval  stores.  The  effect  of  the  thinning  will  be  measured  in  tree  growth  and  in 
gum  yield  during  the  period  of  years  that  this  test  will  run. 

Pathology 

The  study  of  the  brown-spot  needle  blight  of  longleaf  pine  will  continue  as 
the  principal  project  of  the  forest  pathologist.  Inoculation  work  and  taxonomic  and 
histologic  studies  of  this  fungus  will  be  conducted  in  the  laboratory  at  headquarters, 
A  series  of  brush-disposal  plots  will  be  established  on  the  Ouachita  National  Forest 
in  Arkansas  to  follow  through  the  decay  of  logging  slash  under  various  systems  of 
treatment.  The  amount  and  extent  of  infection  of  the  butt  logs  of  shortleaf  pine 
with  the  common  butt  rot  (Polyporus  schweinitzii)  will  also  be  studied. 

7/ork  in  forest  products  pathology  will  center  on  the  large  scale  dipping  ex- 
periments to  determine  the  relative  efficiency  of  a  few  of  the  chemicals  which  shov/ed 
up  most  favorably  in  the  small  tests  recently  completed.  These  commercial  scale 
dipping  tests  will  be  conducted  at  three  to  five  large  southern  pine  mills  in  various 
parts  of  the  South.  Experiments  with  end  coatings  and  sprays  of  logs  for  the  pre- 
vention of  stain  and  decay  in  logs  during  storage  are  contemplated  at  one  or  two 
mills.  Various  phases  of  the  stain  problem  in  export  lumber  may  be  investigated  if 
cooperative  funds  are  secured. 

Economic  Studies 

The  study  of  the  financial  aspects  of  timber  growing  in  the  southern  pine 
region  will  be  divided  into  two  parts.  The  first  will  entail  surveys  of  typical 
counties  in  various  parts  of  the  region  to  obtain  first  hand  information  on  the  pres- 
ent condition  of  small  forest  properties  such  as  farm  woodlands,  and  to  determine 
the  position  which  these  farm  forests  occupy  in  the  production  of  forest  products 
for  the  country.  A  separate  report  will  be  prepared  for  each  county  and  an  attempt 
will  be  made  to  have  these  published  as  soon  after  completion  as  possible  and  by 
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cooperative  agencies.  The  other  part  of  the  economics  study  will  consider  the  finan- 
cial possibilities  of  growing  timber  by  large  lumber  companies  or  by  public  agencies. 
These  studies  will  necessitate  the  cooperation  of  a  number  of  owners  of  large  timber- 
land  properties  and  in  particular  those  planning  on  obtaining  continuous  yields  of 
forest  products.  The  data  obtained  from  individual  owners  v/ill  be  held  strictly 
confidential  and  used  only  in  averaging  figures  from  a  number  of  similar  forestry 
undertakings  in  the  region. 

Erosion  Studies 

The  initial  studies  will  aim  to  obtain  information  as  to  the  location  of  the 
most  seriously  eroded  areas  in  the  silt  loam  upland  region  of  Mississippi,  and  to 
determine,  if  possible,  the  artificial  and  natural  measures  of  control  which  have 
seemingly  led  to  the  best  results.  More  intensive  studies  of  the  relation  of  forest 
cover  to  erosion  will  be  initiated  at  a  later  date.  The  results  of  the  first  season's 
preliminary  investigations  will  be  put  in  the  form  of  a  report  which  may  be  suitable 
for  publication. 

Hardwoods 

No  hardwood  studies  are  contemplated  in  the  regular  Station  program  until  such 
time  as  funds  may  be  made  available  for  this  purpose. 

Other  Stud ies 

The  place  of  forest  insects  and  wild  life  in  the  management  of  lands  for  forest 
production  in  this  region  is  little  understood.  An  entomologist  and  biologist  are 
badly  needed  to  round  out  the  Station's  staff. 
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Articles  Submitted _  for  Publication 
Octcber  16.  19?8  to  October  15.  1929 


Demmon     "What  the  Forest  Fires  of  1927  Did  to  the  Pines  on  Georgia  Cut- 
Over  Lands"  -  Weekly  Naval  Stores  Review,  Decl,  1928. 

"Forest  Research  in  the  South"  -  Southern  Lumberman,  December  22, 
192a. 

"Forests  Needed  to  Restore  Eroded  Mississippi  Bluff  Land"  -  For- 
est Worker,  January,  1929. 

"Reforestation  as  Related  to  Louisiana's  Future  Development"  - 
Southern  Lumberman,  January  12,  1929,  and  Lumber  Trade 
Journal,  August  1,  1929. 

"Fires  and  Forest  Growth"  ■-  American  Forests  and  Forest  Life, 
Kay,  1929. 

"The  Relation  of  Forest  Research  to  the  Naval  Stores  Industry" 
To  be  siibmitted  to  the  Pine  Institute  of  America  for  publi- 
cation. June,  1929. 

"A  Method  of  Determining  the  Timber  Yielding  Capacity  of  Southern 
Pine  Soils"  -  Lumber  Trade  Journal  and  Southern  Lumberman. 
July  15,  1929. 

Wyman      "Conservative  Turpentining  the  Key  to  Forest  Prosperity"  - 
Southern  Lumberman,  December  22,  1928. 

"Naval  Stores  Research"  -  Annual  publication  of  Syracuse  Forest 
School.  January,  1929. 

"Factors  Which  Influence  Yield  of  Gum  and  Other  Forest  Products" 
-  Get-Together  Conference  of  Pine  Institute  of  America, 
February,  20-22,  1929. 

"Florida  Naval  Stores"  -  Bulletin  25,  Florida  Department  of 
Agriculture,  May,  1929. 

"The  Contribution  of  the  United  States  Forest  Service  to  the 
Naval  Stores  Industry"  -  Naval  Stores  Review,  Oct. 5,  1929. 

Fessin  "Timber  Growing  Combined  with  Cattle  Raising  on  Cut-Over  Land 
in  the  South"  -  Submitted  for  Department  of  Agriculture 
Yearbook.   June,  1929. 

Wakeley  "Testing  the  Quality  of  Pine  Seed"  -  Southern  Lumberman,  December 
22,  1928. 

"Planting  Southern  Pine"  -  U.  S.  Department  of  Agriculture  Leaf- 
let 32.   April,  1929. 
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Wakeley    "Producing  Pine  Nursery  Stock  in  the  South"  -  U.  S.  Department 
(cont'd)       of  Agriculture  Leaflet  35.  April.  1929. 

"Improving  the  Grade  of  Southern  Pine  Planting  Stock"  -  Sub- 
mitted for  Department  of  Agriculture  Yearbook.  June,  1929. 

"A  Fool-Proo.f  Method  of  Planting  Longleaf  Pine  Seedlings"  -  Sub- 
mitted to  Forest  Worker,  September  27,  1929. 

Wakeley    "Survival  and  Early  Grov/th  of  Planted  Southern  Pines"  -  Louisiana 
&  Hayes        State  University  Bulletin,  Vol.21,  No. 3,  Pt.2.  May,  1929. 

Barrett    "Accuracy  of  Forest  Service  Standard  Hypsoraeter"  -  Journal  of 
Forestry,  May.  1929. 

"Increased  Growth  of  longjeaf  Pine  Left  After  Logging"  -  Southern 
Lumberman,  April  20,  1929. 


Parrett  & 
Fjghter 


"Working  Plan  for  Experii-nental  Thinnings  in  Shortleaf  and  Loblolly 
Pines"  -  Submitted  to  Journal  of  Forestry:  to  be  published 
November,  1929. 


Fighter  "A  More  Scientific  Method  of  Experimental  Thinnings"  -  Journal 
of  Forestry,  March.  1929. 

I  entz  "Report  of  the  Mississippi  Valley  Hardwood  Investigation"  Pro- 
ceedings of  Eleventh  Southern  Forestry  Congress,  .April, 
1929. 

"Summary  of  First  Year's  Hardwood  Investigations  in  Louisiana" 
~  Journal  of  Forestry,  May,  1929. 

"Louisiana  Hardwood  Lands  Offer  Exceptional  Opportunities  for 
Timber  Growing"  -  Forest  Worker,  May,  1929. 

Putnam  "Butt  Swell  in  Southern  Swamp  Hardwoods"  -  Southern  Lumberman, 
December  22,  1928. 

"The  Occurrence  of  Heartv/ood  and  Figure  in  Red  Gum"  -  Southern 
Lumberman,  December  22,  1928. 

I indgren  "Sap  Stain  and  Mold  Control  at  Southern  Mills"  -  Southern  Lumber- 
man. September  1,  1929. 

Gemmer  "Forest  Plantation  Experiments  on  the  Choctawhatchee  National 
Forest"  -  Journal  of  Forestry,  December,  1928. 

"Method  of  Recording  Maximum  and  Minimum  Temperatures  of  Forest 
Soils"  -  To  be  published  in  Science,  November,  1929. 

yining  "Damage  Resulting  From  Recent  Florida  Hurricane  to  Second  Growth 
Turpentine  Timber"  -  Weekly  Naval  Stores  Review,  December 
15,  1928. 
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STAFF 
SOUTHERN  FOREST  EXPERIMENT  STATION 
1929-1930 


E.  L.  D.iDmon Directo, 

E.  A.  Ziegler Senior  Forest  Economist 

W.  E.  Bond Forest  Economist 

G,  H,  Lentz , Silviculturist 

W.  G.  Wahlenberg Associate  Silviculturist 

P.  C.  Wakeley Associate  Silviculturist 

Lenthall  Wyman Associate  Silviculturist 

L.  J.  Pessin Associate  Forest  Ecologist 

P.  V.  Siggers  (Bureau  of  Plant  Industry) Associate  Pathologist 

J,  D.  Sinclair.,,,.... ..,., , Assistant  Forest  Ecologist 

J.  L.  Averell Assistant  Silviculturist 

Henry  Bull Assistant  Silviculturist 

E.  W.  Goaimer Assistant  Silviculturist 

V.  L,  Harper Assistant  Silviculturist 

N.  T.  Mirov  (Resigned  Dec.  15,  1929) Assistant  Silviculturist 

R.  K.  Winters Assistant  Silviculturist 

R.  M.  Lindgren  (Bureau  of  Plant  Industry) Assistant  Pathologist 

R.  A.  Chapman Junior  Forester 

J.  W.  Cruikshank Junior  Forester 

F,  D.  Heyward Junior  Forester 

H.  G.  Meginnis Junior  Forester 

C.  F.  Olsen Junior  Forester 

R.  R.  Reynolds Junior  Forester 

P.  0.  Rudolf Junior  Forester 

A.  R.  Spillers Junior  Forester 

T.  N.  Busch Assistant  Forest  Ranger 

R.  M.  Barnette  (Florida  Agricultural  Experiment  Station)-  -  Agent 

John  W.  l.ubbe Junior  Administrative  Assistant 

Vera  M.  Spuhler Senior  Clerk 

Effie  C.  Herndon Clerk-Stenographer 

Bettie  Chamberlain Clerk  (Statistical) 

Mary  C.  Regan Assistant  Clerk-Operative 

Camelia  M.  Larsen Assistant  Clerk-Stenographer 

Agnes  G.  Terburg  (In  Cooperation  with 

District  Forest  Inspector).  Assistant  Clerk-Stenographer 

Elizabeth  Bergland Junior  Clerk-Stenographer 

Ruth  Marshall Junior  Clerk-Stenographer 

Pearle  H.  Morris Junior  Clerk-Stenographer 

May  M.  Patchett Junior  Clerk-Stenographer 

Temporary  Field  Assistant s 
W.  C.  Bramble  (Pathology) 

F.  W.  Bennett  J.  D.  Diller  R.  W.  Hayes 

Dale  Chapman  (Pathology)    G.  W.  Genth  R.  H.  May 

T.  S.  Coile  L.  D.  Glenn  (Pathology)     Theodore  Scheffer 

J.  C.  Craig  (Pathology) 

Vacancies  on  October.  15,.  1930  -  Forest  Survey  -  Regional  Director,  Forest 
Economist,  Junior  Forester. 
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Investigations  November  1.  1930 

Program 

TENTH  ANNUAL  REPORT 
of 
SOUTHERN  FOREST  EXPERIMENT  STATION 
October  16,  1929  to  October  15,  1930 


Previous  annual  reports  of  the  Station  have  reviewed  in  consider- 
able detail  the  forestry  problems  in  the  southern  United  States.  This 
region,  with  its  great  variety  of  native  trees  valuable  for  timber  and 
other  forest  products,  its  relatively  eacy  legging  conditions,  its  long 
growing  season,  abundant  rainfall  and  a  vast  area  of  land  available  for 
forest  growth,  and  relative  proximity  to  the  greatest  timber  market  in 
the  world,  is  better  situated  for  the  developsient  of  forestry  than  any 
other  section  of  the  United  States.  The  broad  purpose  of  the  Station  is 
to  work  out  the  basic  facts  needed  to  obtain  the  most  economical  use  of 
land  for  the  production  of  timber  and  other  forest  crops  in  this  region. 
Last  year's  report  stressed  the  important  problem  of  reforesting  the 
millions  of  acres  of  non-productive  cut-over  longleaf  pine  lands  of  the 
South  Until  this  year,  the  Station's  efforts  have  been  concentrated  on 
the  pine  region,  because  this  represents  a  much  greater  land  area  than 
the  other  major  timber  type  in  th-:'  South,  the  hardwoods.  Inasm.uch  as 
certain  studies  on  the  southern  hardwood  type  have  been  initiated  for 
the  first  time  this  year,  it  seemc  opportune  to  review  briefly  at  this 
time  the  scope  of  the  hardwood  problem  in  the  South. 

Less  is  Icnov/n  about  the  southern  hardwoods  than  about  any  other 
major  forest  region  in  the  country.  The  economic  importance  of  this  re- 
gion can  be  gauged  by  the  fact  that  over  one-half  of  the  total  hardwood 
production  of  the  country  comes  from,  the  southern  states,  and  principally 
from  that  part  of  the  Mississippi  River  bottomlands  known  as  the  Delta. 
This  district,  together  with  the  alluvial  lands  along  all  the  rivers  flow- 
ing through  the  Gulf  and  Atlantic  Coastal  Plain,  comprises  in  the  aggre- 
gate an  area  of  upwards  of  30  millions  of  acres. 

It  has  been  the  general  consensus  of  opinion  that  these  hard,vocd 
forests  contained  almost  unlimited  reserves  sufficient  to  provide  a  large 
proportion  of  the  nation's  hardwood  needs  for  many  years  to  come.  The 
high  fertility  of  these  bottomland  soils,  ?/here  formerly  stood  a  magnifi- 
cent .forest  of  hardwood  trees,  is  well  known  to  all  who  are  familiar  with 
agricultural  development  in  the  Mississippi  River  valley,  with  as  produc- 
tive farm  land  as  can  be  found  anywhere  in  the  world.  Of  recent  years, 
however,  the  amount  of  new  land  developed  for  agriculture  has  steadily  de- 
clined, and  the  area  of  cut-over  hardwood  land  has  correspondingly  in- 
creased. Logging  off  of  the  original  stand  of  virgin  hardwood  timber  has 
even  continued  at  an  accelerated  pace.  Recent  extensive  investigations 
indicate  that,  instead  of  containing  limitless  reserve  supplies,  tnese 
forests  are  in  reality  already  very  seriously  depleted. 
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In  the  face  of  a  ',vorld-wide  agricultural  depression  any  early  de- 
velopment of  these  fertile  cut-over  hardwood  lands  will,  without  doubt, 
prove  economically  impracticable.  In  the  meantime,  here  are  many  millions 
of  acres  of  potentially  productive  land  yielding  little  or  no  income, 
with  corresponding  detrimental  results  to  many  communities  as  well  as  to 
the  region  as  a  v/hole.  What  more  logical  use  presents  itself  than  to 
grow  new  crops  of  forest  trees  on  these  lands? 

Much  of  the  bottomland  hardwood  region  and  particularly  many  lor- 
ested  or  cut-over  parts  of  it  are  wet  most  of  the  year,  or  at  best  are 
subject  to  periodic  overflow.  It  is  not  unlikely  that  portions  of  this 
region  may  eventually  be  used  for  reservoir  or  spillway  development  in 
connection  with  the  Mississippi  River  Flood  Control  Program.  However, 
there  is  good  reason  to  believe  that  very  considerable  areas  of  this  land 
will  for  many  years  continue  to  lie  idle,  following  the  harvesting  of 
the  forest  crop. 

An  extensive  survey  of  the  hardwood  bottomlands  of  Louisiana  was 
made  in  1928  by  the  Southern  Station,  v/ith  funds  furnished  by  the  Louisi- 
ana Department  of  Conservation.  That  survey  revealed  the  growing  scar- 
city of  virgin  hardwood  timber,  the  common  occurrence  of  deterioration 
in  hardwood  sta.nds  brought  about  by  fire,  decay  and  wasteful  cutting  meth- 
ods, and  in  particular  the  consistent  disregard  given  to  the  possibilities 
of  producing  future  timber  crops  on  land  from  which  the  original  timber 
had  been  cut.  The  almost  entire  lack  of  fire  protective  measures  in  the 
hardwood  regior>  was  striking  when  the  damage  caused  by  fire  stood  out  so 
prominently. 

A  few  examples  of  excellent  forest  growth  possibilities  were  found 
on  this  extensive  survey,  and  these  examples  give  prom.ise  of  what  may  be 
expected  under  proper  management  for  timber  production.  As  a  rule,  how- 
ever, cut-over  stands  were  found  to  be  in  such  a  state  of  neglect  and  mis- 
use that  the  prospects  for  profitable  reforestation  appeared  slender  in- 
deed. 

Until  recently,  the  Station  has  been  unable  to  initiate  any  in- 
tensive studies  in  the  southern  hardwoods. 

At  the  last  session  of  Congress,  however,  the  importance  of  having 
more  definite  information  on  the  southern  hardwood  region  was  recognized 
by  providing  for  this  purpose  an  increase  of  $35,500  in  the  current  year's 
appropriations  for  forest  research  at  the  Southern  Station.  Of  this 
amount,  S10,500  is  allotted  for  the  specific  purpose  of  making  growth 
studies  in  existing  hardwood  stands.  Two  technical  foresters  have  been 
assigned  to  this  project  and  have  already  begun  to  collect  field  data. 
The  results  of  this  investigation  will  have  a  very  practical  value  in 
that  they  will  give  definite  information  on  the  timber  productive  possi- 
bilities of  hardwood  lands  under  the  general  prevailing  conditions,  as 
compared  with  the  growth  possibilities  under  intensive  forest  management. 
The  studies  will  also  furnish  part  of  the  information  for  a  compilation 
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of  existing  and.  probable  future  growth  in  the  bottomland  hardwood  forests 
of  the  entire  South.  The  growth  data  obtained  in  the  field  will  be  used 
in  the  preparation  of  tables  to  show  the  contents  of  trees  of  different 
species  and  of  varying  sizes  (volume  tables),  as  well  as  the  productive 
capacity  of  the  land  in  terms  of  quantity  of  standing  timber  in  fully- 
stocked  stands  at  different  ages  (yield  tables). 

■  A  sum  of  $25,000  was  also  appropriated  by  the  last  Congress  for  the 
purpose  of  initiating  a  forest  survey  in  the  southern  hardwood  region. 
This  is  part  of  a  nation-wide  survey  authorized  by  the  McSweeney-McNary 
Forest  Research  Act  of  1928.  The  first  work  on  the  nation-wide  survey 
was  begun  in  the  Pacific  Northwest  last  year.  From  this  survey  will  come 
the  first  complete  and  accurate  picture  ever  had  of  the  forest  situation 
and  forest  needs  of  the  nation.  The  various  forest  regions,  of  which  the 
southern  hardwood  is  one,  are  to  be  studied  separately.  Because  of  its 
importance  from  a  national  standpoint  and  because  so  little  definite  in- 
formation exists  relative  to  the  southern  hardwoods,  this  region  was  the 
second  in  the  entire  country  to  be  selected  for  study  under  this  project. 
The  Survey  will  consist  of  an  inventory  of  timber  resources,  the  rate  of 
their  depletion,  and  a  study  of  the  future  timber  requirements.  It  will 
necessitate  a  determination  of  the  volume,  quality  and  location  of  re- 
maining timber  stands,  the  acreage  of  lands  covered  (for  each  broad  type 
of  forest  cover);  the  current  rate  at  which  these  forests  are  growing, 
as  well  as  the  rate  at  which  they  are  being  depleted  by  cutting,  fire, 
insects,  diseases,  or  otherwise;  the  potential  growing  capacity  of  the 
region,  and  the  present  and  probable  future  national  requirements  of  the 
forest  products  of  the  region.  A  staff  is  now  being  recruited  for  this 
work.  The  details  of  how  the  field  work  under  the  Forest  Survey  will  be 
conducted  will  be  guided  largely  by  the  conditions  encountered,  although 
the  experience  gained  through  the  first  studies  in  the  Northwest  should 
be  profitable.  However,  conditions  in  the  southern  hardwood  region  are 
so  different  from  those  found  in  any  other  major  forest  region  in  the 
United  States  that  we  may  have  to  base  our  methods  largely  upon  our  own 
experience  in  the  field. 

General 

The  Southern  Forest  Experiment  Station,  one  of  eleven  regional  for- 
est experiment  stations  in  the  United  States,  was  established  July  1, 
1921  for  the  purpose  of  ascertaining  the  best  methods  of  growing  timber 
crops  and  for  promoting  the  full  use  of  the  forest  lands  in  the  southern 
United  States  for  the  production  of  timber  and  other  forest  crops.  The 
territory  served  by  the  Station  includes  part  of  or  all  of  eight  southern 
states:  Florida,  Georgia,  Alabama.  Mississippi,  Louisiana,  and  Arkansas 
and  the  timbered  portions  of  Oklahoma  and  Texas,  and  aggregates  200  mil- 
lion acres  of  forest  or  other  land  suited  to  timber-growing. 

The  principal  forest  regions  in  this  territory  are:  (1)  the  long- 
leaf  pine  (including  slash  pine),  78  million  acres,  of  which  78  per  cent 
is  in  timber  or  available  for  timber-growing  a.t  the  present  time;  (2)  the 
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shortleaf  pine  region  (incluciing  loblolly  pine  anc3  some  uplancJ  harci-pocds) , 
with  approximately  the  same  total  area  and  the  same  proportion  available 
for  timber  growth  as  the  longleaf  region,  and  (3)  the  hardwood  region, 
mostly  bottomland  hardwoods,  including  a  great  variety  of  species,  46  mil- 
lion acres,  of  which  68  per  cent  is  available  for  forest  growth  at  the 
present  time. 

Distribution  of  Expenditures  by  Lines  of  Work,  Fiscal  Year  1930. 


1                                       1              1 

[            1  Percentage 
Project           Allotment    Expenditure    of  total 
1                        III 

(Silvicultural  Investigations 

Protection,  fire 

Measurements 

Management 
I  Naval  Stores 

Protection,  other 
I  Forestation 
[  Erosion 
Economic  Studies 

Financial  Aspects  of 
Forestry 

$49,500.00*! 
10,000.00 

I 

22,962.56 

i 

$  2,353.57        3 

943.62        1 

17,074.45       21 

19,536.61       24 

3,559.41   !      4 

6,030.25        7 

9,999.79       12 

22,961.65       28 

1 

$82,462.55 

$82,459.35   |    100 

^Includes  $300.00  item  from  a  separate  appropriation  for  Equipment  and 
Supplies,  but  excludes  $200.00  which  was  transferred  to  Region  7  to 
finance  part  of  the  salary  of  Junior  Forester  E.  W.  Gemmer.  The  bal- 
ance of  Gemmer's  salary  was  paid  by  Region  7,  although  he  spent  prac- 
tically full  time  on  Southern  Station  work. 

Allotment  Fiscal  Year  1931 


Silvicultural  Investigations  $  78,650.00 

Erosion  10,000.00 

Economics 

Financial  Aspects  of  Forestry  22,800.00 

Forest  Survey  23,500.00 

Equipment  and  Supplies  350.00 

'total $135,300.00 
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Among  the  increased  Federal  appropriations  made  available  to  the 
Southern  Station  this  fiscal  year  (1931)  are  the  following:  $25,000  for 
the  initiation  of  the  Forest  Survey  in  the  southern  Bottomland  hardwood 
region;  $10,500  for  growth  and  yield  studies  in  the  bottomland  hardwoods; 
$10,000  for  investigations  of  the  relationships  between  fire  and  resin 
yields  in  naval  stores  operations;  and  SIO.OOO  for  investigations  of 
methods  of  cutting  to  insure  natura]  reforestation  in  second-growth  yellow 
pine  stands.  Small  reductions  have  been  made  in  these  appropriations  to 
cover  overhead  at  the  Washington  office. 

In  addition  to  these  regular  Station  allotments,  cooperation  is  car-- 
ried  on  with  the  Bureau  of  Plant  Industry,  whereby  two  forest  pathologists 
are  assigned  to  the  Station  staff.  Considerable  assistance  in  the  form  of 
temporary  help  has  been  furnished  by  a  number  of  State  Forestry  Depart- 
ments in  the  South.  The  Station  has  the  advantage  of  close  cooperation 
with  a  great  number  of  Federal,  state  and  private  agencies  throughout  the 
southern  region. 

Personnel 

A  considerable  enlargement  of  the  Station  staff  has  taken  place 
during  the  last  few  months.  At  the  present  time,  there  are  twenty- four 
men  on  the  permanent  technical  staff,  with  three  additional  places  not 
yet  filled,  a  clerical  force  of  eleven  people,  and  a  number  of  technical 
field  assistants  under  temporary  assignments. 

Centers  of  Work 

There  are  at  present  five  branch  field  stations,  where  practically 
all  of  the  Station's  permanent  investigative  plots  are  centered.  Loca- 
tion, date  of  establishment  and  principal  forest  typo  represented  at  each 
branch  station  are  as  follows: 

Uran  i  a ,  Lou  i  si  ana  (1921).  Shortleaf  and  loblolly  pines. 
Bggalusa^. ^Louisiana,  (1921),  .McNeill.  Mississippi  ( 192-3 K 

Longleaf  pine. 
Valparaiso,  Florida,  Choctawhatchee  National  Forest  (1927). 

Longleaf  pine. 
Starke^_Florida,  naval  stores  station  (1923).  Longleaf 

and  slash  pine. 
Hot  Springs.  Arkansas,  Ouachita  National  Forest  (1929). 

Shortleaf  pine. 

The  need  is  recognized  for  the  setting  aside  of  experimental  for- 
ests at  these  or  other  centers  of  work,  so  that  the  Station's  field  plots 
can  be  permanently  located  for  intensive  research  and  demonstration,  with 
the  assurance  that  the  resources  of  men  and  money  can  be  most  effectively 
utilized.  Recommendations  have  been  made  for  the  acquisition  of  tracts  of 
land  for  this  purpose.  One  of  these  tracts  is  situated  adjacent  to  the 
Osceola  National  Forest  in  Florida,  and  is  urgently  needed  to  take  care  of 
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our  future  naval  stores  investigations.  The  possibilities  of  locating 
suitable  experimental  forests  on  the  Catahoula  National  Forest  in  Louisi- 
ana and  on  the  Ouachita  National  Forest  in  Arkansas  have  been  considered, 
and  some  preliminary  reconnaissances  have  been  made  to  ^hat  end. 

Plans  are  also  under  way  to  select  certain  areas  of  virgin  forest 
which  can  be  set  aside  as  Natural  Areas.  The  purpose  of  these  Natural 
Areas  is  to  permanently  preserve  in  an  unmodified  condition  areas  repre- 
sentative of  the  virgin  growth  of  each  important  forest  type,  so  that  its 
characteristic  plant  and  animal  life  and  soil  conditions  shall  be  avail- 
able for  purposes  of  science,  research  and  education.  The  virgin  forests 
of  the  South  are  rapidly  disappearing  under  the  saw.  It  is  hoped  that 
before  they  are  entirely  gone,  certain  tracts  may  be  set  aside,  either 
from  existing  National  Forests  or  by  their  acquisition  by  gift,  exchange 
or  purchase.  A  virgin  longleaf  pine  area  within  the  Kisatchie  National 
Forest  purchase  unit  in  Louisiana  has  been  recommended  as  suitable  for  a 
Natural  Area.  Selection  of  tentative  virgin  areas  on  the  Ouachita  and 
Choctawhatchee  National  Forests  for  this  purpose  is  being  made  in  co- 
operation with  the  District  Administrative  Organization. 

Fire  Studies 

Because  forest  fires  are  of  such  common  occurrence  in  the  South, 
the  influence  of  fire  touches  many  of  the  problems  under  investigation  by 
the  Southern  Station,  including  studies  of  cone  production,  naval  stores 
yields,  seedling  establishment  and  survival,  grazing,  and  plant  succession. 

Fires  are  of  more  widespread  occurrence  in  the  South  than  in  any 
other  part  of  the  United  States;  the  damage  they  cause  is  enormous  in  the 
aggregate,  although  they  are  generally  of  the  ground  or  grass  fire  type, 
vvhich  is  not  as  spectacular,  nor  as  destructive,  as  the  crown  fires  in  the 
West.  A  considerable  proportion  of  the  forest  fires  in  the  South  are  in- 
tentionally set  out,  one  of  the  principal  reasons  being  to  remove  the  dead 
grass  and  to  provide  easily-attainable  green  forage  for  cattle  in  the 
spring  of  the  year.  Except  where  fire-protective  organizations  are  at- 
tempting to  control  fires  (and  this  represents,  in  the  aggregate,  less 
than  30  per  cent  of  the  forest  area  of  the  South),  practically  nothing  is 
being  done  to  prevent  their  occurrence  or  to  stop  them  once  they  have 
started.  The  use  of  fire  in  this  southern  region  presents  a  very  com- 
plicated problem,  one  important  aspect  of  which  involves  the  use  of  open 
range  land  by  non-owners. 

From  the  standpoint  of  research  on  fire,  it  has  seemed  best  to  con- 
centrate on  studies  of  fire  damage,  so  that  definite  information  may  be 
made  available  as  to  the  actual  effects  of  fire  on  the  practice  of  fores- 
try. Most  of  the  Station's  studies  are,  therefore,  concerned  with  fire 
damage.  This  information  is  being  obtained  on  permanent  plots  of  the 
various  species  of  southern  pines  where  controlled  fires  are  set  at  yearly 
intervals  under  closely-observed  conditions.  Besides  these  intensive 
studies  on  seedlings  and  trees  of  varying  ages,  specific  observations  of 
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the  effect  of  fires  have  been  made  in  connection  with  extensive  surveys 
of  cut-over  lands  throughout  the  South. 

A  summary  of  the  available  information  on  fires  in  the  Coastal 
Plain  region  is  in  preparation  as  a  government  bulletin. 

In  order  to  find  out  how  much  damage  fire  can  cause  in  young  second- 
growth  longleaf  stands  up  to  pole  size  that  have  been  protected  from  fire 
for  a  number  of  years,  two  small  areas  were  burned  over  in  the  protected, 
ungrazed  area  at  the  branch  Station  at  McNeill,  Mississippi.  Trees  on 
the  two  plots  were  similar  as  to  size  and  density  of  stocking,  and  the 
ground-cover  had  neither  been  grazed  nor  burned  for  the  previous  seven 
years.  One  plot  was  burned  under  very  dry  conditions  in  October  1929 
whereas  the  other  fire  was  set  during  a  damp  day  in  mid-winter,  January 
1933.  The  fall  fire  killed  trees  as  large  as  seven  inches  in  diameter  and 
wiped  out  64  per  cent  of  all  the  trees  on  the  plot,  and  seriously  injured 
the  remainder.  The  winter  fire  killed  but  6  per  cent  of  the  stand,  all 
of  these  being  in  the  one  and  two-inch  diameter  classes;  the  remainder 
were  apparently  uninjured. 

A  series  of  tests  to  determine  the  relative  value  of  chemicals  as 
fire  extinguishers,  spraying  the  chem.icals  from  back-pumps  onto  grass 
fires,  was  carried  out  in  January  1930.  The  effectiveness  of  solutions 
of  sodium  acetate,  potassium  chloride,  potassium  nitrate,  potassium  di- 
chromate  and  a  proprietary  compound  (mixture  of  sodium  and  potassium  car- 
bonate) was  compared  with  water.  The  chemicals  proved  to  be  little  if 
any .  more  efficient  than  v/ater,  while  beating  out  fire  with  a  pine-top 
gave  the  best  results  of  all. 

A  number  of  soil  samples  from  Station  fire  plots  have  been  col- 
lected and  these  are  being  analyzed  for  chemical  constituents.  This 
shou.ld  give  us  something  definite  on  the  effect  on  the  soil  of  annual 
fires  continued  over  a  period  of  years. 

The  effect  of  annual  fires  since  1923  on  the  longleaf  cone  crops  of 
1927  and  1929  at  McNeill  was  indicated  by  a  definite  but  not  particularly 
significant  superiority  in  number  of  cones  produced  per  tree  on  the  area 
protected  from  fire. 

One  year  after  a  winter  fire  had  burned  over  part  of  a  four-year- 
old  slash  pine  plantation  in  southern  Mississippi,  the  mortality  showed  8 
per  cent  higher  where  the  fire  had  burned  than  on  a  similar  unburned  are'i 
(37.7  per  cent  contrasted  with  29.5  per  cent)  and  the  current  annual  height 
growth  the  year  following  the  fire  had  been  cut  down  more  than  a  foot 
(average  total  height  1  year  after  fire,  12.4  feet  on  unburned.  contrasted 
with  11.2  feet  on  the  burn). 

It  is  planned  to  continue  the  present  burning  experiments  and  to 
make  additional  fire  studies  by  the  extensive  survey  method,  thus  adding 
to  our  present  fund  of  information  on  the  effects  of  single  or  repeated 

-  7  - 


fires  on  a  great  number  of  sample  areas  where  past  fire  history  can  be 
determined.  Fire  data  from  a  number  of  Station  projects  will  be  included 
in  the  bulletin,  "Fire  in  the  Coastal  Plain."  v/hich  it  is  planned  to  have 
in  shape  for  publication  during  the  coming  year. 

Management 

The  manuscript  by  R.  D.  Forbes,  entitled  "Timber  Growing  and  Log- 
ging and  Turpentining  Practices  in  the  Southern  Pine  Region,"  is  now  avail- 
able as  United  States  Department  of  Agriculture  Technical  Bulletin  204, 
October  1930.  This  publication  is  the  most  important  single  contribution 
yet  put  out  from  the  Southern  Station,  and  includes  the  results  of  many 
of  the  Station's  studies.  In  it  are  pointed  out  the  steps  necessary  to 
produce  new  crops  of  pine  timber  for  v;ocd  or  naval  stores,  how  much  it 
is  likely  to  cost,  and  what  the  risks  are.  It  presents  a  clear  picture  of 
the  forestry  possibilities  of  the  South  and  the  essential  methods  whereby 
forest  lands  in  this  region  may  be  kept  fully  productive.  Copies  of  this 
Bulletin  may  be  obtained  by  writing  to  the  Station. 

The  Station's  forest  management  investigations,  which  aim  to  de- 
termine the  best  methods  of  handling  timber  stands  for  growth  and  natural 
reproduction,  include  such  studies  as  thinning  second-growth  pine  stands, 
methods  of  cutting  in  virgin  and  second-grov/th  pine,  factors  influencing 
the  establishment,  survival  and  development  of  pine  seedlings  (effect  of 
competition,  weather,  soil,  fire  and  other  enemies,  distance  from  source 
of  seed,  v/ater  relationships,  etc),  factors  influencing  seed  producticu 
(effect  of  fire,  turpentining,  grazing,  rodents,  age,  size  and  other 
characteristics  of  trees,  density  of  stand,  weather,  etc.),  methods  of 
eliminating  undesirable  or  defective  trees  or  brush  from  the  stand, 
methods  of  slash  disposal,  growth  of  trees  left  on  cut-over  areas,  etc. 
Most  of  these  studies  have  involved  the  establishment  of  permanent  sample 
plots  on  which  observations  or  remeasurements  are  made  at  varying  inter- 
vals of  time;  other  studies  have  been  more  extensive  in  character,  repre- 
senting single  examinations  of  areas  on  which  the  past  history  of  the 
stand  could  be  obtained  (extensive  survey  method,  used  on  cut-over  lands 
in  every  southern  state,  1925-1930) . 

The  past  year  has  seen  the  establishment  of  two  comprehensive 
method  of  cutting  studies,  one  in  second-growth  loblolly  pine  at  Urania, 
in  connection  with  a  logging  and  milling  cost  study  conducted  by  the  For- 
est Products  Laboratory,  the  other  in  virgin  longleaf  pine  on  the  Cho^!- 
tawhatchee  National  Forest.  The  former  consists  of  five  one-acre  plots 
in  a  fcrty-year-old  loblolly  pine  stand,  averaging  20,000  board  feet  per 
acre,  on  which  the  following  cutting  methods  were  used:  (1)  accretion 
cutting,  leaving  37  well-spaced  dominant  trees  per  acre  from  twelve  inches 
to  sixteen  inches  D.B.H.;  (2)  clear  cut,  removing  all  trees  over  four 
inches  D.B.H.;  (3)  diame+er  limit  cutting,  removing  all  trees  over  eleven 
inches  D.B.H,;  (4)  selection  cutting,  leaving  61  well-spaced  intermediate 
and  codominants  from  seven  inches  to  twelve  inches  D.B.H. ;  (5)  check  plot, 
uncut.  Other  data  on  these  plots  have  been  summarized  in  the  following 
table: 
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Per  Acre  Basis 


Method 


!  1 

!  2 

I  3 

!  4 

!  5 


Total  Number  of  Pine  Trees  Volume  in  Board  Feet 

4"_D.B.H.  and  over ! International  1/8"  .rule  5"  top  diameter 

Before  [After   jPer  cent  of  original [Before   JAfter   iPer  Cent  of  Originalj 


'  r> 


Cutting  I  Cut ting  j  number  of  trees  left ' Cutting j  Cutting^ ; _  volume  remaining 


217  !  37 

173  j 

224  i  158 

204  I  61 

216  I  216 


17 

0 

70 

30 
100 


18,585 
20,217 
21,829 
24,764 
20,177 


6.827 

7.646 

5,933 

20 , 177 


37 

0 

35 

24 

100 


The  small  trees  cut  on  these  plots  and  wood  in  the  tops  were  util- 
ized for  pulpwood,  producing  8-1/2  cords  per  acre 

Data  on  relation  of  density  of  stand  to  quality  of  lumber  pro- 
duced were  taken  by  the  Section  of  Silvicnltural  Relations  of  the  Forest 
Products  Laboratory. 


On  the  Choctawhatchee  National  Forest,  six  plots  of  ten  acres  each 
were  laid  out  during  the  summer  of  1930  in  virgin  longleaf  pine  averag- 
ing over  150  years  old,,  and  were  marked  for  cutting  by  the  following  me- 
thods: (1)  clear  cut  in  alternate  66-foot  strips;  (2)  seed-tree  cutting, 
leaving  4  or  5  seed  trees  per  acre;  (3)  seed-tree  cutting,  leaving  9  or 
10  trees  per  acre;  (4)  clear  cutting  and  planting;  (5)  uniform  shelter- 
wood  (light  cutting);  (6)  check,  or  uncut.  The  areao  have  been  mapped, 
the  trees  on  3.6  acres  in  the  center  of  each  10-acre  plot  described,  and 
pine  reproduction  mapped  on  540  milacre  quadrats.  This  tract  has  a  stand 
much  better  than  the  average  for  the  forest;  trees  over  10  inches  D.B.H. 
have  been  turpentined  for  13  years  (1914-1920  and  1923-1928),  and  it  is 
planned  to  have  the  cutting  done  during  the  v/inter  of  1930-1931.  Data 
on  these  plots  are  given  in  the  following  table: 


Method 


Number  of  Pine  Trees  Per 
Acre  2"  D.B.H.  or  Over 
Before  {After  \%   original  No 
Cutting  I  Cutting! of  trees  left 


1 
2 
3 
4 
5 
6 


103 
61 
58 
54 
92 
63 


40 
29 
28 
0 
65 
63 


j  'Volume  in  Board  Feet  of  all   | 

[No.  of  seediTrees  7"  D.B.H.  or  Over.     j 

1 1 re e s  7 "  or! Scribner  Decimal  C  Ru 1 e j 

{over  per  A.lBefore  {After  \%   of  original! 

{left.  _ { Cutting ' Cu 1 1 i ng ! vo lume  re-    ! 

1  maining^ ' 


39 
47 
48 
0 
71 
100 


24 

4 

9 

0 

47 

45 


3,539  ' 

1 

872 

2,922 

322 

1.647 

317 

3,139 

0 

6,042 

3 

.172 
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A  number  of  silvicultural  improvement  tests  were  put  in  on  the 
Ouachita  National  Forest,  Arkansas,  in  the  fall  of  1929,  for  the  purpose 
of  finding  a  successful  method  for  killing  undesirable  hardwoods  on  cut- 
over  shortleaf  pine  land.  Tests  v/ere  made  to  compare  (1)  girdling  and 
(2)  girdling  and  treating  with  chemicals.  Two  chemical  mixtures  were  used, 
one  a  mixture  of  v/hite  arsenic  and  sodium  hydroxide,  the  other  a  propri- 
etary compound  containing  calcium  chlorate.  In  addition,  10  small-scale 
tests  were  put  in,  using  a  variety  of  chemicals.  Reexamination  of  the 
plots  eight  months  after  they  were  established  showed  that  the  chemicals 
did  not  prevent  sprouting.  Girdling  alone  gives  satisfactory  results, 
but  will  result  in  a  large  number  of  snags  and  a  consequent  increase  in 
fire  hazard.  It  was  found  that  black,  red  and  black  jack  oaks  are  killed 
back  easily  by  girdling  alone,  white  and  post  oak  and  hickory  are  killed 
less  easily,  and  elm  and  black  gum  killed  least  easily  of  all.  The  use 
of  arsenic  compounds  kills  the  tops  more  effectively  than  girdling  alone, 
but  stimulates  sprouting. 

Eradication  of  oak  brush  on  the  Choctawhatchee  National  Forest  by 
means  of  spraying  with  poison  has  been  tried  out  recently,  but  the  re- 
sults will  not  be  definitely  known  for  several  months. 

Additional  management  studies  proposed  for  the  coming  year  include 
the  establishment  of  a  series  of  method  of  cutting  tests  in  virgin  short- 
leaf  pine  on  the  Ouachita  National  Forest,  Arkansas,  and  similar  experi- 
ments in  second-growth  loblolly  and  shortleaf  stands  in  the  Southeast. 
The  proportion  of  the  total  lumber  cut  which  comes  from  second-growth 
stands  has  increased  until  now  over  half  of  the  pine  lumber  produced  in 
the  South  is  second-growth.  This  percentage  is  expected  to  increase 
rapidly  as  the  old  virgin  timber  is  cut  out.  It  is  important,  therefore, 
to  know  what  cutting  methods  will  insure  natural  reforestation  of  these 
stands.  Studies  of  this  kind  were  provided  for  by  an  increase  of  $10,000 
in  the  1931  appropriation  for  the  Southern  Station.  Other  proposed  studies 
under  this  project  include  extensive  surveys  of  cut-over  lands  in  the 
second-growth  pine  stands  in  the  Southeast,  v/here  the  bulk  of  the  second- 
growth  lumber  cut  originates.  Additional  thinning  plots  are  also  needed 
to  round  out  the  plots  already  established,  of  which  there  are  now  41, 
including  some  in  each  of  the  four  principal  species  of  southern  pine. 

Forestation 

The  profitable  use,  for  timber-growing,  of  many  millions  of  acres 
of  denuded  and  partially-stocked  cut-over  land  throughout  the  South  will 
depend  to  a  great  extent  on  artificial  planting. 

Due  to  fire  and  improper  management,  most  cut-over  pine  and  hard- 
wood lands  are  at  the  present  time  producing  but  a  fraction  of  their  po- 
tential timber  growth.  On  many  cut-over  tracts  there  remains  only  a  cover 
of  brush,  inferior  species,  and  defective  trees.  Economical  methods  of 
artificially  reforesting  to  valuable  species  of  trees  must  be  devised  if 
the  bulk  of  the  forest  land  in  the  South  is  to  again  produce  a  profitable 
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forest  crop.  The  Station's  forestation  studies  are  planned  to  answer  the 
many  questions  concerned  with  forest  tree  seed  and  with  nursery  and 
planting  practices  for  this  region. 

Substantial  progress  has  been  made  during  the  past  year  in  forward- 
ing the  forestation  experimental  work.  Visits  to  several  school,  state 
and  commercial  nurseries  have  resulted  in  valuable  addition  to  the  infor- 
mation obtained  from  our  own  earlier  studies.  Most  of  our  experimental 
plantations  at  Bogalusa  have  completed  their  fifth  year  in  the  field,  and 
individual  measurements  of  all  but  a  few  of  the  planted  trees,  taken  each 
year  for  four  or  five  years,  have  been  computed  by  means  of  the  punch- 
card  machine,  and  the  results  await  final  analysis.  These  computations 
should  give  us  definite  figures  on  the  effect  of  season  of  planting,  tools 
used,  method  of  pruning  roots,  grade  of  stock,  soil  on  which  the  planta- 
tion is  established,  and  attack  by  rabbits,  insects,  and  diseases. 

Data  concerning  the  yields  of  seed  from  cones  of  various  species 
have  been  compiled  and  published,  and  all  the  germination  tests  made  by 
the  Station  to  date  have  been  worked  up  and  partially  analyzed.  The  an- 
alyses so  far  completed  justify  the  dependence  placed  upon  the  Station's 
standardized  sand  flat  germination  tests,  the  technique  of  which  has 
been  greatly  improved  during  the  past  year.  The  remaining  study  of  the 
germination  records  will  bring  out  the  results  of  all  of  our  seed  extrac- 
tion and  seed  storage  tests  up  to  and  including  1929-1930. 

The  results  of  the  forestation  studies  described  above  are  in- 
tended for  publication  in  bulletin  form. 

The  two  outstanding  accomplishments  of  th'e  year  in  forestation  are 
the  expansion  of  forest  planting  on  the  Choctawhatchee  National  Forest 
beyond  the  stage  of  small  experiments  (cooperation  in  establishment  of 
two  6-acre  longleaf  pine  plantations),  and  the  demonstration  of  success- 
ful storage  of  longleaf  pine  seed  for  one  and  two  years.  The  successful 
method  of  storage  is  at  temperatures  at  or  slightly  above  freezing,  in 
sealed  or  at  least  nearly  air-tight  containers,  and  it  is  already  being 
tried  to  some  extent  on  a  commercial  scale,  with  longleaf  and  other 
southern  pines. 

Increasing  interest  in  forestation  has  emphasized  the  need  for  a 
number  of  studies  and  undertakings.  Among  these  may  be  mentioned  further 
checking  of  seed-storage  methods,  further  improvement  of  germination  test 
technique,  study  of  nursery  fertilizers,  studies  of  spacing  in  plantations, 
investigations  of  the  effect  on  both  productivity  and  safety  of  mixing 
species  in  plantations,  and  especially  a  study  of  the  effect  of  geogra- 
phical source  of  seed  and  character  of  parent  tree  upon  the  productivity 
of  plantations.  The  rapid  diameter  growth  of  the  southern  pines  is  offset 
in  part  by  their  relatively  short  trunks  at  maturity,  as  compared  to  many 
northern  and  western  species,  and  if  this  handicap  can  be  in  part  overcome 
by  selecting  seed  from  the  tallest  strains  or  races,  the  fact  should  be 
ascertained  as  soon  as  possible. 
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Grazing  Studies 

Studies  of  the  interrelation  of  cattle-raising  and  timber-growing 
have  been  under  way  since  1923  on  a  320-acre  experimental  area  at  McNeill, 
Mississippi,  in  cooperation  with  the  Coastal  Plain  Experiment  Station. 
Cattle  are  being  grazed  (summer  season,  March  to  November)  on  native 
grass  pastures  at  the  rate  of  one  head  to  7-1/2  acres,  although  previously 
cne  head  to  10  acres  had  been  used  for  5  years  (1923-1927)  and  1  head  to 
5  acres  for  1  year  (1928).  Half  of  the  area  has  been  burned  every  winter 
since  1923  and  the  other  half  protected  from  fire.  In  addition,  two 
check-plots  of  10  acres  each,  one  burned  annually  and  the  other  protected, 
have  been  kept  ungrazed.  Our  studies  deal  principally  with  the  effect 
of  fire  and  grazing  on  the  establishment  and  survival  of  longleaf  pine 
seedlings  from  the  1924  seed  crop  which  came  from  the  numerous  seed-trees 
left  in  the  logging  operation  20  years  previously.  The  number  of  1924 
seedlinss  which  became  established  ranged  from  14,000  to  18,000  per  acre. 
In  the  spring  of  1930,  when  these  seedlings  were  beginning  their  sixth 
year's  growth,  the  survival  under  the  four  coniitions  was  as  follows: 

Unburned  and  ungrazed  73  per  cent 

Burned  and  Grazed  9  per  cent 

Burned  and  ungrazed  13  per  cent 

Unburned  and  grazed  27  per  cent 

The  heavy  grazing  in  1928  resulted  in  many  seedlings  being  killed 
on  the  grazed  pasture  (20  per  cent  loss  during  that  year  compared  to  3  per 
cent  on  the  ungrazed  plots).  Seedling  losses  due  to  grazing  have  been 
caused  mainly  by  overgrazing.  Fire  seems  to  be  a  much  more  important  fac- 
tor in  the  development  of  longleaf  pine  seedlings  than  is  the  grazing  of 
rattle. 

The  results  from  a  forestry  standpoint  thus  far  seem  to  indicate 
that  cattle-grazing  does  not  seriously  interfere  with  the  development  of 
longleaf  pine  seedlings  if  grazing  is  not  too  heavy  and  if  fires  are  kept 
out. 

Many  additional  investigations  are  under  way  on  the  McNeill  ?rea. 
The  effects  of  fire  and  grazing  are  being  studied  by  noting  the  effect  on 
the  soil  as  determined  by  chemical,  mechanical,  and  bacteriological 
analyses,  by  tests  of  the  physical  condition  of  the  soi^  as  measured  by  a 
penetrometer,  by  fertility  tests  using  corn  phytometers,  by  removing  com- 
petition of  all  vegetation  f  om  around  pine  seedlings  on  small  areas  and 
observing  succession  of  vegetation.  ]t  is  planned  to  study  the  correla- 
tion between  evaporation  and  sjil  moisture  as  found  on  the  unt-iurned  and 
ungrazed  plot  wi > h  similar  areas  from  which  all  grass  and  other  competi- 
tion have  been  removed.  Before  arriving  at  any  final  determination  of 
the  effect  of  fire  and  grazing,  it  would  be  well  to  know  more  about  the 
factors  of  light  and  T-oot  competition  where  both  grazing  and  fire  are 
excluded. 
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Forest  Measurements 

During  the  last  year,  two  U-  S.  Department  of  Agriculture  publica- 
tions, based  largely  on  field  work  of  the  Southern  Station,  on  the  growth 
and  yield  of  the  four  principal  southern  pines,  have  appeared.  These  are 
"Volume,  Yield,  and  Stand  Tables  for  Second-Growth  Southern  Pines,"  Mis- 
cellaneous Publication  No.  50,  September,  1929.  and  "Rate  of  Growth  of 
Second-Growth  Southern  Pines  in  Full  Stands,"  by  R.  D.  Forbes  and  Donald 
Bruce,  Circular  No.  124.  October,  1930.  These  publications  give  informa- 
tion on  how  to  determine  the  productiveness  of  cut-over  pine  lands  and 
how  much  various  types  of  trees  on  proper  soils  may  be  expected  to  yield 
when  cared  for  and  protected  from  fire.  They  include  tables  which  show 
the  number  of  cords  of  pulpwood  or  board  feet  of  lumber  in  trees  of  dif- 
ferent size  and  in  stands  of  various  ages  and  for  soils  of  varying  pro- 
ductiveness. These  publications  will  serve  as  manuals  for  farmers  and 
lumbermen,  as  well  as  for  foresters,  because  the  information  that  they 
give  on  forest  growth  is  essential  to  any  well-ordered  management  of 
land  for  timber  production. 

Although  the  yield  tables  which  appear  in  the  above  publications 
apply  primarily  to  even-aged  stands  growing  at  average  maximum  capacity, 
they  give  a  picture  of  the  possibilities  of  timber  growing  in  the  southern 
pine  region.  There  is  need  for  further  information  on  how  these  tables 
for  fully-stocked  stands  can  be  applied  to  the  uneven-aged  and  understocked 
stands  typical  in  the  South.  This  information  will  be  supplied  by  observa- 
tions carried  on  over  a  period  of  years  on  a  number  of  yield  plots  in 
understocked  stands  of  varying  densities.  A  few  such  plots  have  already 
been  established  by  the  Southern  Station,  two  of  them  during  the  past 
year,  in  loblolly  pine  at  Urania.  Many  more  plots  of  this  kind  are  needed 
to  cover  the  vast  range  of  growing  conditions  found  throughout  the  South, 
and  it  is  planned  to  establish  a  fev/  such  plots  each  year  or  as  fast  as 
the  Station's  available  funds  and  personnel  will  permit. 

Dendrometers  were  set  up  on  nine  longleaf  and  one  slash  pine,  all 
virgin  trees,  on  the  Choctawhatchee  National  Forest,  Florida,  to  determine 
when  diameter  growth  takes  place  and  the  effects  of  climate  on  growth. 
Measurements  have  been  taken  at  weekly  intervals  since  March,  1930. 

Naval  Stores 

Detailed  consideration  of  the  Station's  naval  stores  program  and 
its  relation  to  the  naval  stores  industry  in  the  Southeast  has  been  givsn 
in  former  annual  reports  of  the  Station.  Naval  stores  investigations  have 
been  under  way  at  the  Starke,  Florida  branch  of  the  Southern  Station 
since  1923.  The  work  there  has  expanded  until  it  is  now  the  largest 
single  line  of  silvicultural  investigation  under  way  at  the  Station. 

The  major  accomplishment  on  naval  stores  during  the  past  year  has 
been  the  completion  of  the  first  draft  of  Wyman's  manuscript  which  has 
been  submitted  to  Washington  for  publication  under  the  title  "Results  of 
Experimental  Turpentining  of  Slash  and  Longleaf  Pines." 
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The  second  five-year  series  of  methods  of  chipping  tests  started  at 
Starke  in  1926  will  be  worked  out  during  the  fall  of  1930,  and  the  depth 
of  chipping  and  width  of  face  tests  in  both  slash  and  longleaf  timber 
will  be  discontinued  at  that  time.  The  height  of  chipping  tests  will 
also  be  discontinued  except  for  the  quarter-inch  and  half-inch  heights, 
which  will  be  carried  on  for  two  to  four  years  longer,  until  the  faces 
reach  the  same  point  that  the  three-quarter  inch  chipping  attained  at 
the  end  of  the  fifth  year  of  work. 

Of  the  3925  trees  which  have  been  chipped  during  the  1930  working 
season,  about  2340  will  be  dropped  next  year.  Some  580  new  trees  will 
be  chipped  next  season  and  these,  together  with  the  old  tests  which  are 
continuing,  will  give  us  about  2140  trees  to  be  worked  during  1931.  In 
addition,  it  is  expected  that  certain  other  tests  can  be  laid  out  in  the 
vicinity  of  Lake  City  on  the  proposed  experimental  forest. 

In  the  fall  of  1929,  the  gum  yield  test  at  Kiln,  Mississippi,  was 
discontinued,  as  the  essential  information  had  been  obtained.  The  Dukes 
tract  was  abandoned  during  the  winter  of  1929-30  because  of  severe  injury 
caused  by  an  uncontrolled  fire.  At  the  end  of  the  1930  working  season, 
the  gum  yield  test  on  virgin  longleaf  on  the  Choctawhatchee  National 
Forest  will  be  discontinued,  as  all  the  desired  data  have  been  obtained. 
Finally,  the  Union  tract  test  is  being  closed  out  because  the  timber 
owners  are  cutting  the  trees  at  this  time. 

A  Progress  Report  on  the  influence  of  commercial  fertilizers  on  gum 
flow  indicated  that  ammonium  sulphate  increases  slightly  the  gum  yield 
from  fertilized  trees  for  the  first  two  years.  Acid  phosphate  application 
also  gave  a  definite  increase  in  gum  yield  which  was,  however,  less  than 
that  obtained  from  the  use  of  ammonium  sulphate.  Muriate  of  potash  and 
phosphate  screenings,  the  other  fertilizers  that  were  given  a  trial,  did 
not  cause  any  increase  in  gum  production. 

A  progress  report  covering  the  results  of  French  face  chipping 
indicated  that  French  faces  on  longleaf  trees  produced  22  per  cent  more 
gum  than  American  faces  of  the  same  width  during  the  first  year  of  work 
and  28  per  cent  more  the  second  year.  Another  test  in  slash  pine  showed 
that  two  groups  of  French  face  trees  yielded,  respectively,  23  per  cent 
and  25  per  cent  more  gum  than  the  group  of  trees  with  American  faces  with 
which  they  were  compared.  It  was  also  shown  that  the  yield  from  a  stand- 
ard French  face  of  four-inch  width  was  greater  from  large  trees  than  from 
small  ones. 

During  1930,  three  naval  stores  thinning  plots  were  established  in 
a  heavy  stand  of  32-year-old  longleaf  (900  trees  per  acre)  which  was 
thinned  down,  leaving  200  of  the  best  trees  per  acre.  On  one  plot,  the 
thinning  was  done  by  cutting  out  all  trees  marked  for  removal,  and  on  the 
other  plot,  the  trees  to  be  removed  are  being  turpentined  first.  French 
faces  were  used  and  two,  or  in  some  cases  three  faces  were  placed  on  a 
tree,  depending  on  size. 
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A  new  test  on  the  effect  of  annual  burning  on  gum  production  was 
established  at  Raiford  in  the  spring  of  1930.  58  second-growth  slash 
pines  on  an  unburned  plot,  and  the  same  number  on  a  plot  v/hich  has  been 
burned  over  annually  for  the  past  six  years,  were  chipped  during  the 
present  season.  The  gum  yield  figures  for  these  plots  are  not  yet  avail- 
able. 

A  study  of  the  effect  of  turpentining  on  tree  growth  based  on  stem 
analyses  from  turpentined  trees  has  been  under  investigation  during  the 
past  two  years.  This  study  indicates  a  very  wide  variation  in  the  ef- 
fect of  chipping  on  height  growth,  ranging  from  none  to  a  50  per  cent 
decrease  in  growth  rate.  The  method  of  chipping  seemed  to  have  very 
little  effect,  except  that  where  two  faces  were  placed  on  a  tree  the 
height  growth  was  cut  down  considerably  more  than  where  only  one  face  was 
used.  The  portion  of  the  tree  trunk  directly  above  the  face  showed  a 
decided  decrease  in  growth.  The  part  of  the  tree  opposite  the  face  was 
practically  unaffected,  whereas  the  shoulders  of  the  face  or  the  bark-bar 
between  two  faces  often  showed  an  acceleration  in  growth  rate. 

No  further  field  work  has  been  done  on  the  study  of  the  relation 
between  environment  and  gum  yield  but  the  results  of  the  chipping  done 
in  1926,  1927,  and  1928  are  being  worked  up  at  this  time.  It  is  expected 
that  a  report  on  this  test  will  be  completed  during  the  coming  winter. 

The  attempt  made  at  Starke  to  obtain  by  hand  pollination  cones  from 
high  yielding  strains  of  trees  and  a  hybrid  cross  between  slash  and  long- 
leaf  parents  failed,  as  none  of  the  cones  developed.  A  very  heavy  loss  in 
normal  cone  development  indicates  that  technique  may  not  have  been  the 
main  cause  of  the  failure  of  our  test.  (At  Bogalusa,  six  cones  developed 
from  longleaf  flowers  pollinated  with  slash  pine  pollen,  and  seed  is  now 
being  extracted  from  these  cones.). 

Extensive  surveys  in  Georgia  and  Florida  included  studies  of  fire 
damage,  hog  damage,  and  the  effect  of  hardpan  on  root  development.  Where 
hog  damage  was  severe,  from  five  to  seven  per  cent  of  the  longleaf  sap- 
lings under  three  inches  in  diameter  had  been  killed  during  the  past  few 
months,  and  from  46  to  85  per  cent  of  all  saplings  showed  considerable 
hog  injury. 

The  new  work  planned  for  the  1931  chipping  season  will  include  a 
study  of  interval  of  chipping,  comparing  weekly  chipping  with  daily, 
twice  and  three  times  per  week  chipping.  About  120  longleaf  trees  will  be 
used  in  this  study.  An  advance  streak  test  will  be  tried  on  400  longleaf 
trees  and  will  comprise  a  check  group,  a  group  chipped  three  weeks  before 
the  regular  turpentine  season,  another  chipped  six  weeks  ahead  and  a  third 
group  chipped  nine  weeks  ahead. 

The  nev/  project  covering  the  relation  between  fire  and  gum  produc- 
tion will  be  expanded  during  1931.  The  effect  of  fire  on  tree  growth  as 
reflected  in  the  soil  fertility  will  be  investigated  through  the  use  of 
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phytometers,  taking  soil  from  burned  and  unburned  localities.  The  effect 
of  defoliation  and  the  effect  of  fire  on  root  development  will  also  be 
studied.  Additional  tests  to  show  com.parative  gum  yields  from  burned 
and  unburned  land  will  be  begun  if  suitable  areas  for  the  tests  can  be 
found . 

Cooperation  with  Miss  Gerry  and  Dr.  Hall  of  the  Forest  Products 
Laboratory  is  contemplated  in  connection  with  the  fire  and  gum  production 
project.  The  Laboratory  plans  to  investigate  the  effect  of  fire  on  gum 
characteristics  and  tree  structure. 

Erosion  Studies 

Studies  of  the  influence  of  forests  on  soil  erosion  were  initiated 
in  the  fall  of  1929  by  the  Southern  Station.  The  preliminary  work  con- 
sisted of  an  extensive  survey  of  the  western  portion  of  Mississippi,  which 
is  known  to  be  one  of  the  most  seriously  eroded  sections  of  the  entire 
country.  The  erosion  conditions  in  six  separate  counties  (Adams,  Carroll, 
Jefferson,  Lafayette,  Marshall,  and  Wilkinson)  in  Mississippi  were  studied 
in  detail  and  general  observations  were  made  in  ten  or  twelve  other 
counties,  all  of  which  occur  in  the  silt  loam  upland  region  of  the  State. 
This  soil  region  covers  an  area  of  approximately  9,000,000  acres,  or  more 
than  a  quarter  of  the  entire  area  of  the  State  of  Mississippi. 

This  preliminary  reconnaissance  was  made  with  the  idea  of  obtain- 
ing a  better  basis  for  the  attack  on  the  erosion  problem,  to  find  out 
v/here  the  most  serious  erosion  has  been  taking  place,  what  has  caused 
it  to  start,  and  how  it  is  progressing,  as  well  as  to  ascertain  what 
control  steps  have  been  taken  and  their  effectiveness.  It  was  desired 
particularly  to  find  out  v/hat  effect  forest  cover  has  in  preventing 
erosion  or  in  helping  to  control  gullies  once  they  have  started. 

The  studies  thus  far  have  shown  that  among  the  factors  hastening 
the  rate  of  erosion  of  good  top  soil  and  which  are  ruining  thousands 
of  acres  of  good  land  in  Mississippi  are  the  following:  Overgrazing,  re- 
peated grass  and  brush  fires,  use  of  improper  methods  of  cultivation,  ab- 
sentee ownership,  one-crop  farming,  present  system  of  taxation  on  stand- 
ing timber,  and  improper  road  drainage. 

When  soil  wash  first  manifests  itself,  it  takes  the  form  of  sheet 
erosion,  through  which  the  whole  surface  loses  a  portion  of  its  fertile 
top  soil.  If  nothing  is  done  to  control  sheet  erosion,  it  soon  develops 
into  the  second  stage,  or  shoe-string  gully  type.  The  gullies  start  as 
small  washes  down  the  slope  and  at  first  are  only  a  few  inches  deep.  At 
this  stage,  remedial  measures  such  as  the  building  of  terraces,  sodding 
the  slopes  to  Bermuda  grass,  or  the  building  of  small  brush  dams  can  be 
easily  applied.  If  no  measures  are  taken  to  stop  the  waste,  it  is  not 
long  before  gullies  merge;  the  increased  volume  of  water  has  increased 
eroding  power  and  deep  ravines  and  chasms  may  be  formed.  In  Jefferson 
County,  Mississippi,  an  area  with  a  15  per  cent  slope  was  cleared  and 
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planted  to  cotton  in  1910.  By  1920,  it  had  to  be  thrown  out  of  cultiva- 
tion due  to  erosion  and  the  formation  of  gullies.  By  1930,  some  of  the 
gullies  were  10  to  12  feet  deep  and  15  per  cent  of  the  surface  area  of 
this  once- fertile  field  had  been  cut  up  and  washed  away. 

In  Lafayette  County,  Mississippi,  a  ravine  20  to  30  feet  deep  has 
been  eating  its  way  back  into  a  fertile  field  for  the  past  seven  years  at 
a  rate  of  about  30  feet  per  year.  The  silt  loam  forming  the  top  soil  in 
this  field  has  been  washed  away  and  with  it  have  gone  thousands  of  tons  of 
sand  and  clay.  Two  million  tons  of  soil  have  been  washed  out  of  one  large 
ravine  in  Marshall  County,  Mississippi,  where  erosion  has  cut  a  gash  2,000 
feet  long,  300  to  400  feet  wide  and  100  feet  deep,  in  a  gently-sloping 
hillside.  The  drainage  from  an  old  road  caused  this  ravine  to  start,  and 
nothing  is  being  done  to  stop  its  advance.  Other  examples  could  be  cited. 
Our  studies  show  that  over  30  per  cent  of  the  land  areas  of  three  counties 
in  north  Mississippi  has  been  ruined  by  erosion. 

Where  erosion  is  most  active,  land  abandonment  is  a  very  serious 
problem.  The  preliminary  returns  of  the  1930  census  indicate  a  decrease 
in  the  population  in  the  three  most  seriously  eroded  counties  in  Missis- 
sippi during  the  past  10  years.  This  moans  that  land  values  have  de- 
creased, farms  have  been  abandoned,  and  the  taxable  values  reduced. 

Although  the  soil  erosion  problem  in  Mississippi  is  extremely 
serious,  very  little  is  being  done  about  it.  No  systematic  control  work 
has  been  attempted  and  the  condition  of  eroding  areas  is  rapidly  becoming 
worse.  Control  measures  have  been  investigated  in  Tennessee  where  similar 
conditions  exist,  and  the  results  of  these  experiments  have  shown  that 
it  is  possible  to  control  excessive  soil  losses  by  building  brush  dams 
and  by  planting  black  locust  and  honeysuckle  on  areas  where  serious 
erosion  has  already  taken  place. 

It  is  planned  to  make  more  intensive  studies  of  the  amount  and 
rate  of  erosion  on  a  few  typical  areas  in  the  region  of  most  serious 
erosion  in  Mississippi.  This  will  give  more  definite  information  on 
the  amount  of  soil  that  has  been  carried  away  and  the  rate  of  erosion. 
Following  this,  studies  of  run-off  ?.nd  silt  determinations  will  be  made 
by  means  of  small  sample  plots  laid  out  in  typical  areas  for  various 
slopes  and  various  types  of  cover.  It  is  particularly  desired  to  know 
the  raxe  of  run-off  from  the  following  types  of  land;  forest,  pasture, 
cultivated,  and  fallow.  Various  methods  of  erosion  control  will  be 
tried  out  on  lands  leased  or  deeded  to  the  Station  for  this  purpose.  At 
the  present  time,  intensive  erosion  plots  are  being  established  near  Holly 
Springs,  Mississippi,  in  cooperation  with  the  Mississippi  Agricultural 
Experiment  Station. 

Financial  Aspects  of  Forestry 

This  economJ-c  study  which  began  last  year  will  provide  information 
as  to  the  trends  of  timber  values,  costs  of  timber  growing,  returns  from 

-  17  - 


forestry,  and  other  controlling  factors  which  will  serve  as  a  sound  basis 
for  the  practice  of  forestry  under  the  specific  conditions  found  in  the 
southern  United  States. 

One  of  the  initial  phases  of  the  project  has  been  the  conduct  of 
studies  of  selected  sample  counties  to  determine  the  timber-growing  pos- 
sibilities on  small  forest  properties  such  as  are  found  in  timberlands 
owned  by  farmers  and  other  ov/ners  of  small  areas,  which  in  the  aggregate 
make  up  a  very  large  proportion  of  southern  pine  lands.  A  number  of  such 
county  studies  have  been  made  and  others  are  contemplated.  The  typical 
counties  which  have  been  investigated  and  for  which  reports  have  been 
completed  or  are  now  in  process  of  preparation  are  the  following:  Alcorn 
County,  Mississippi,  typical  of  the  shortleaf  pine  timber  type  which  is 
being  cut  out  rapidly  by  small  mills;  Appling  County,  Georgia,  typical 
of  small  naval  stores  operations  in  the  longleaf  and  slash  pine  region 
of  southeastern  Georgia;  Lee  County,  Alabar^a,  typical  of  the  small  lumber- 
ing operations  in  the  mixed  pine  region  in  east  central  Alabama;  Hempstead 
County,  Arkansas,  typical  of  the  chortleaf-loblolly  pine  district  in  south- 
western Arkansas;  Beaufort  County,  North  Carolina,  in  loblolly  territory, 
with  moderately  large  mills;  and  five  counties  in  Florida,  Washington  and 
Bay  Counties  in  west  Florida,  Hamilton  County  in  north  Florida,  Bradford 
County  in  northeast  Florida,  and  Osceola  County  in  the  southern  part  of 
the  State.  Each  of  these  Florida  counties  is  typical  of  the  longleaf  or 
longleaf-slash  regions  which  are  being  worked  extensively  for  naval  stores 
products,  although  pulpwood,  ties,  poles,  staves,  and  lumber  also  come 
into  the  picture. 

The  Financial  Aspects  studies  include: 

(a)  A  determination  of  stumpage  "realization  values"  (re- 
sidual stumpage  plus  profit,  after  manufacturing  costs,  in- 
cluding interest  on  capital,  are  deducted  from  sale  values) 
and  "appraised  stumpage  values,"  which  are  realization 
values  less  12  to  15  per  cent  allowance  for  profit  and  risk 
margin. 

(b)  The  above  figures,  coupled  with  actual  growth,  give 
the  net  stumpage  income  per  acre  from  pine  lands  stocked 
with  different  species  of  southern  pines  in  average  and 
optimum  condition. 

(c)  Study  of  taxes  and  other  costs,  together  with  land 
values  to  determine  under  what  conditions  the  net  stumpage 
incomes  in  (b)  are  now  or  promise  to  be  a  satisfactory  re- 
turn on  the  investment. 

Conditions  found  in  some  of  the  county  studies  where  emphasis  was 
placed  on  the  farm  and  smaller  timber  land  holdings  are,  briefly,  as 
follows: 
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Beaufert  County.  North  Carolina,  -  An  example  of  present  under-utilization. 
Species  -  Loblolly  Pine,  utilized  for  general  lumber  by  small 
portable  and  medium  large  mills  {50  to  75  M  ft.  cut  per  day). 
The  present  annual  cut  averages  208  board  feet  per  acre  for  the 
county,  with  a  gross  value  f.o.b.  county  of  ^4.43  in  forest  prod- 
ucts. Annual  growth  is  placed  at  347  board  feet,  valued  at  ;$1.75 
per  acre  (appraised  value) .  Hence  the  county  is  increasing  its 
growing  stock.  The  1929  "realization  value"  (stumpage  plus  margin 
for  profit  and  risk;  interest  is  deducted  as  a  cost)  was  about 
!P;S.25  per  M,  International  log  scale  (1/4"  kerf);  appraised  value 
§5.05;  and  mean  market  value  $4.32.  The  average  stand  for  the 
county  runs  3,675  board  feet  per  acre.  The  increment  shows  a 
potential  income  of  4.6  per  cent  on  a  capitalization  of  $10  per 
acre  for  land  and  growing  stock  below  9  inches,  and  3,675  feet  in 
trees  10  inches  D.B.H.  and  up.  Expenses  are:  taxes,  5^0.37,  pro- 
tection and  administration,  |0.07.  Taxes  take,  therefore,  25  per 
cent  of  the  net  increment  before  taxes  are  deducted. 

Average  well-stocked  stands  show  an  increment  of  400  board 
feet  per  acre  when  selectively  cut,  which  is  equivalent  to  a  re- 
turn of  4.8  per  cent  on  $10  land  and  young  stock,  and  4,500  feet 
of  growing  stock  10  inches  and  over  at  $5.05  appraised  value; 
annual  expenses  are:  $0.46  per  acre,  of  which  $0.39  is  tax. 
Net  returns  are  $1.56  per  acre  after  deducting  tax  and  protec- 
tion and  administration  expenses. 

The  best  sites  showed  an  annual  increment  of  633  board  feet 
per  acre,  with  a  mean  growing  stock  of  6,665  board  feet  10  inches 
and  over  and  a  $15  land  value  with  a  good  assortment  of  smaller 
sizes.  Net  return  was  $2.68  per  acre,  or  5.5  per  cent  after  de- 
ducting taxes  of  $0.45  and  protection  and  administration  of  $0.07 
(figured  on  appraised  value). 

The  good  showing  of  this  county  is  due  to  the  fact  that 
second-growth  is  just  coming  into  merchantability.  As  cutting 
increases,  fire  protection  must  improve  to  secure  more  seedlings 
if  these  selectively-cut  stands  are  to  be  stabilized. 

Lee  County,  Alabama  -  An  example  of  over-utilization. 

Species  -  Loblolly  and  shortleaf  Pine.  Land  consists  largely 
of  small  woodland,  farmer-owned.  The  average  annual  increment  for 
the  county  is  135  board  feet  per  acre.  The  cut  by  "roofer"  or- 
ganizations, portable  mill  and  central  planer  in  1929  was  358 
board  feet  per  acre,  showing  a  heavy  over-cut.  The  cut  totaled 
$7.77  gross  per  acre  of  county  forest  but  is  falling  rapidly 
due  to  the  exhaustion  of  the  growing  stock.  The  effect  of  exces- 
sive fire  is  shown  by  the  relatively  low  increment.  Realization 
value  for  roofer  stumpage  was  $6.33  (International  Rule  1/4"  Kerf); 
appraised  value  $4.70;  and  average  sale  value  is  $3.69  or  $3.97 
mill  run  (International  1/4"  Kerf  Rule  was  under-cut  7  per  cent  on 
mill  test) . 
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Including  the  uncut  areas  and  young  unmerchantable  areas 
there  is  an  average  incremert  of  135  board  feet  worth  about  $0.64 
per  acre,  with  land  and  growing  stock  put  at  $12.00  (appraised 
value).  Taxes  are  ^0.15  or  about  24  per  cent  of  the  gross  incre- 
ment value.  Assuming  an  annual  cut,  the  income  after  deducting 
taxes  is  about  4  per  cent , 

Nine  uncut  stands  studied  in  this  county  showed  a  current 
annual  growth  (10~year  period)  or  496  board  feet  per  acre,  worth 
^2.33  (if  cut  annually),  or  about  5  per  cent  after  deducting 
taxes  (21  mills  on  60  per  cent  of  $35.88  appraised  value).  Pro- 
tection and  administration  costs  were  omitted  on  these  farm  lands. 

Applinty  County,  Georgia 

Species  -  Second-Growth  Slash  and  Longleaf  Pines.  Principal  util- 
ization is  for  naval  stores  production;  a  small  amount  of  lumber, 
staves,  etc.  are  cut.  The  z^^^^^  income  in  1929  was  $4.90  and  net 
income  $1.12  from  all  forest  land.  The  net  income  from  all  pine 
land  is  $1.03  per  acre,  of  which  $0.78  is  from  naval  stores.  Taxes 
are  $0.16  per  acre,  or  16  per  cent  of  net  (protection  is  an  oper- 
ating cost).  The  1929  realization  value  per  cup  for  naval  stores 
was  3.79  cents;  market  value  was  3.75  cents.  For  1921-29  average 
prices  the  realization  value  for  the  average  35-unit  crop  was  7.65 
cents  per  cup,  with  an  appraised  value  (12-cent  profit  allowed) 
of  5.35  per  cup. 

The  cut  and  net  growth  of  pine  balance  at  9  million  feet. 

This  is  an  annual  growth  of  54  board  feet  per  acre,  low  because  of 
poor  stocking  (.22  normal);  an  annual  mortality  of  2.5  per  cent 
with  a  butt  cull  of  30  per  cent  for  the  small  timber.  In  the  next 
12  years,  it  is  estimated  that  the  naval  stores  production  will  de- 
crease 50  per  cent  for  lack  of  sufficient  young  round  timber,  so 
that  for  this  industry  the  income  will  decrease  for  about  12  years 
and  then  begin  to  increase  again. 

Optimum  stands  show  a  possible  stabilization  of  naval  stores 
stands  at  100  cups  per  acre,  or  an  annual  naval  stores  income  of 
$5.35  (appraised  values  on  1921-29  prices)  per  acre.  Residual  tim- 
ber values  should  bring  this  up  to  $6.00.  At  1929  prices  for  cup 
rentals,  this  figure  would  be  $3.75,  with  residual  timber  bringing 
it  up  to  $4.40  or  better. 

Present  forest  land  and  growing  stock  partly  depleted  by  cup- 
ping sells  for  $6.00  to  $15.00  per  acre.  There  is  thus  seen  to  be 
a  large  margin  of  income  to  care  for  the  increased  costs  which  ac- 
company the  best  forest  management. 

Washington  County,  Florida  showed  a  less  satisfactory  present  forest  stand 
and  income  from  naval  stores  timber,  with  higher  taxes  ($0.25  per 
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acre).  Tax  studies  in  Florida  show  taxes  of  from  $0.09  to  $0.55 
per  acre  in  different  counties.  A  remedy  is  now  being  sought  for 
this  situation. 

Taxes  in  Georgia  and  Alabama  on  second-growth  pine  land 
generally  appear  more  reasonable  than  in  Florida. 

Alcorn  County,  Mississippi,  like  Lee  County,  Alabama,  showed  a  rapid  de- 
crease in  the  amount  of  growing  stock  on  its  shortleaf  pine  stands 
and  low  average  increment,  but  the  income  from  well-stocked  and 
protected  stands  was  satisfactory. 

Hempstead  County,  _Arkansas.  with  mixed  loblolly  and  shortleaf  forest, 
showed  a  balanced  growth  and  cutting  was  taking  place  at  the  rate 
of  -bout  300  board  feet  per  acre  annually. 

In  general,  except  for  some  of  the  Florida  counties  and  others  that 
may  have  excessive  taxation,  studies  thus  far  indicate  that  the  southern 
pine  lands  that  arc  failing  to  earn  a  fair  return  on  their  cost  value  are 
alv/ays  very  deficient  in  a  stand  of  growing  trees,  generally  caused  by 
fire  and  earlier  logging  methods.  Getting  a  proper  stand  of  trees  is  the 
keynote  to  financial  success  in  growing  southern  pines.  Present  prir^.^ 
(not  1930  depression  prices)  permit  a  fair  return  already.  A  study  of 
price  trends  is  indicating  better  second-growth  pine  values  for  the 
future. 

Other  counties  in  typical  forest  regions  in  the  South  will  bo  in- 
vestigated during  the  coming  year.  It  is  anticipated  that  a  number  of 
these  county  reports  will  be  published  by  cooperative  agencies.  Much 
assistance  has  already  been  obtained  from  state  officials  and  private 
land  owners  in  each  of  the  counties  studied. 

Another  important  phase  of  the  Financial  Aspects  Study  will  be  the 
case  studies  of  large  lumber  companies  to  determine  the  possibilities 
of  timber-growing  by  large  commercial  operations  in  the  South.  This 
work  has  not  yet  gotten  under  way,  but  will  be  begun  during  the  fiscal 
year  1931. 

P^l^hplogy 

Investigations  of  the  diseases  of  forest  trees  and  of  forest  prod- 
ucts are  being  handled  by  two  pathologists  and  their  assistants,  as- 
signed to  the  Southern  Station  from  the  Bureau  of  Plant  Industry. 

The  principal  work  on  the  pathology  of  forest  products  in  the  Gulf 
States  and  Lower  Mississippi  Valley  has  been  directed  tov/ards  devising 
efficient  methods  for  controlling  sap  stains  and  molds  in  domestic  and 
export  lumber  and  logs.  Experiments  have  been  limited  to  the  use  of 
antiseptic  solutions,  applied  to  lumber  as  dips  or  sprays,  because  it 
was  evident  from  a  preliminary  survey  that  such  chemical  control  offered 

-  21  - 


the  best  possibilities  of  giving  immediate  results  of  practical  value. 
During;  the  summers  of  1929  and  1930,  eight  small-scale  tests  were  es- 
tablished at  mills  located  in  Mississippi,  Louisiana  and  Alabama  to  de- 
termine the  relative  effectiveness  of  68  promising  chemicals  on  ooth 
pine  and  hardv/oods.  Five  of  the  treatments  proved  of  sufficient  effec- 
tiveness to  warrant  commercial  trial  and  accordingly  were  used  in  large- 
scale  dipping  tests  at  five  representative  mills  in  Louisiana,  Mississip- 
pi, Alabama  and  Florida.  Mill-run  of  stock  was  employed  in  these  test?, 
and  the  methods  of  treatment  followed  those  used  in  current  commercial 
practices.  Although  a  detailed  analysis  of  the  final  records  has  not 
been  completed,  it  is  evident  that  efficient  control  of  stain  in  both 
pine  and  hardwoods  v/as  accomplished  by  several  of  the  treatments.  These 
treatments  satisfy  the  other  requirements  of  an  efficient  stain  preventive 
in  that  they  are  cheap,  cause  no  discoloration,  are  easily  prepared  and 
handled,  and  are  non-injurious  to  workmen  or  to  equipment.  Efficient 
stain  prevention  opens  up  a  v/ide  field  of  usefulness  to  the  lumber  in- 
dustry through  insuring  effective  control  on  pine  at  both  large  and  small 
operations,  and  in  replacing  the  more  costly  methods  of  steaming  and  end- 
racking  of  sap  gum,  yellow  poplar  and  magnolia. 

The  need  for  more  practical  methods  of  preventing  deterioration  in 
stored  hardwood  logs  resulted  in  the  initiation  of  chemical  control  tests 
during  the  summer  of  1930  at  four  hardwood  operations  located  in  Missis- 
sippi and  Louisiana.  Thirty  different  chemicals  and  combinations  of  chem- 
icals which  gave  promise  of  effectively  controlling  either  fungi  or  in- 
sects, or  both,  were  applied  as  entire  log  sprays  or  as  end  coatings  to 
logs  and  bolts  of  several  hardwood  species.  The  results  of  preliminary 
observations  only  are  available  at  this  time,  but  these  indicate  that 
several  of  the  treatments  will  prevent  attack  by  stain  and  decay  fungi 
and  will  reduce  insect  injury  as  well. 

In  the  laboratory,  investigations  of  the  following  problems  have 
been  started  (1)  the  staining  capacity  of  15  organisms  isolated  repeatedly 
froia  stained  wood;  (2)  the  relative  rate  of  spread  of  stain  radially, 
tangentially,  and  longitudinally  through  wood;  (3)  the  relative  water- 
absorbing  capacity  and  rate  of  water  loss  of  stained  and  unstained  wood; 
(4)  the  relative  durability  of  steamed  and  unsteamed  sap  gum. 

Further  work  will  be  done  on  the  control  of  the  deteriorating 
agents  which  attack  domestic  and  export  lumber  and  logs.  Recommendations 
of  efficient  treatments  will  be  made  as  justified  by  the  results.  Lab- 
oratory investigations  already  started  will  be  continued  and  extended. 

The  needle  disease  of  longleaf  pine  seedlings  caused  by  Septoria 
scicola  continues  to  be  the  principal  forest  tree  disease  under  investiga- 
tion. Minor  studies  have  been  begun  on  basal  decay  in  southern  pines,  and 
the  rotting  of  slash.  The  planting  of  exotic  chestnut  seeds  and  seed- 
lings in  the  Gulf  States  is  being  supervised. 

.  A  large  part  of  the  work  with  the  longleaf  needle  disease,  commonly 
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called  the  "brown-spot,"  has  been  done  in  the  field  on  areas  of  natural 
reproduction.  The  following  specific  tests  are  being  made,  mostly  located 
on  cut-over  longleaf  pine  lands  near  Bogalusa,  Louisiana. 

1.  To  determine  the  effect  of  the  disease  by  spraying  slow-growing 
seedlings  and  comparing  their  development  with  that  of  adjacent  unsprayed 
stock.  Two  annual  measurements  of  the  same  seedlings  gave  the  following 
results: 

Average  Height  in  Inches . 

1929     1930 

Sprayed     1.04     1.40 
Unsprayed     1.10     1.37 

Similarly,  height  measurements  are  now  being  made  on  adjacent  areas  treat- 
ed with  lime-sulphur  and  with  colloidal  sulphur. 

2.  To  obtain  a  substance  which  would  control  the  disease  without 
involving  chemical  injury  or  stimulation,  plots  have  been  treated  with 
four  fungicides:  Bordeaux  mixture,  lime-sulphur,  colloidal  sulphur  and 
a  mixture  of  zinc-sulphate  and  lime. 

3.  To  determine  the  minimum  number  of  applications  necessary  to 
control  the  disease  by  varying  the  period  of  spraying.  Practical  control 
of  the  brown  spot  seems  to  be  effected  by  spraying  once  a  month. 

4.  To  determine  the  influence  of  sedge  and  grass  on  needle  infec- 
tion and  on  plant  dwarfing  through  root  competition.  Removal  of  sedge, 
grass  and  brush  results  in  a.n  increase  in  needle  disease.  Average  dead 
leaf  tissue  on  1929  needles  in  plots  where  soil  cover  had  been  removed 
was  43  per  cent,  while  on  adjacent  control  areas  the  amount  of  dead 
leaf  tissue  was  23  per  cent.  It  is  believed  that  this  is  due  to  a  dif- 
ference in  behavior  of  the  leaf  stomata,  following  removal  of  the  ground 
cover. 

5.  To  correlate  the  effect  of  seedling  density  with  growth  and 
with  brown-spot  disease.  Milacre  plots  averaging  150  seedlings  each  were 
thinned  to  4,  8,  16,  32  and  64  plants,  respectively. 

6.  To  determine  whether  solutions  of  "casein  spreader"  added  to 
three  or  four  fungicides,  as  an  adhesive,  could  influence  brown-spot 
infection  itself.  Casein  spreader,  in  water  solution  at  the  rate  of  2/3 
of  an  ounce  per  gallon  or  slightly  more  than  two  pounds  in  50  gallons, 
gave  good  control.  Although  it  did  not  prevent  some  leaf  spotting,  the 
plots  appear  almost  as  green  as  some  of  areas  sprayed  with  well-known 
fungicides. 

7.  To  determine  the  effect  of  brown-spot  on  the  development  of 
forest  plantations,  several  hundred  seedlings  were  sprayed  once  or  twice 
a  month,  starting  in  April  1929. 
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8.  To  determine  the  influence  of  fire  as  a  measure  of  disease 
control.  Preliminary  studies  indicate  that  early  spring  or  winter  burn- 
ing reduces  infection  during  the  following  season,  but  that  the  influence 
of  a  single  fire  is  not  carried  over  through  a  second  summer. 

Approximately  4,200  Asiatic  chestnut  seedlings  v/ere  set  out  on  the 
Alabama  National  Forest  early  in  1930.  In  addition,  nursery  plantings 
were  made  in  two  Louisiana  forest  nurseries. 
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ARTICLES  PUBLISHED  OR  SUBMITTED  FOR  PUBLICATION 
October  16,  1S29  -  October  15,  1930 


Bennett,  F.  W. 


Deromon   E.  T. 


■  "Tho  relationship  of  scrub  oak  to  longleaf  pine 
reproduction  in  northwest  Florida."  Submitted  to 
Ecology,  July,  1930. 

"Relation  of  forest  research  to  the  naval  stores 
industry."  Journal  of  Forestry,  28  (4)  :. "=5 15-520, 
April,  1930. 


"The  possibilities  of  producing  new  timber  crops 
in  the  South."  Proceedings  of  Twelfth  Southern 
Forestry  Congress,  Memphis,  Tennessee,  April  10, 
1930. 


"Extending  forest  studies  in  the  South." 
States  Daily,  August  1,  1930. 


United 


Gemmer,  E.  W. 


"A  method  of  recording  maximum  and  minimum  temper- 
atures of  forest  soils."  Science.  70  (1821): 
505-506.   1929. 


"A  word  for  exotics." 
Forestry,  October  1930. 


Submitted  to  Journal  of 


"American  ingenuity  and  reforestation."  Submitted 
to  Journal  of  Forestry,  October  1930. 


Harper,  V.  L. 


-  "Mortality  of  second-grov/th  pine  in  the  South 
caused  by  turpentining."  Submitted  for  1931  De- 
partment of  Agriculture  Yearbook. 


"Influence  of  commercial  fertilizers  on  the  gum 
yield  and  growth  of  slash  pine."   Submitted  to 
Washington. 


Lentz,  G.  H. 


-  "Spanish  moss,  a  by-product  of  the  forests."  Na- 
ture Magazine,  15  (3): 173-175.   1930. 


"Drainage  and  streamflow."   Journa]  of  Forestry, 
28,  (5):769.   1930. 

"Some  hardwood  growth  possibilities  in  lower  Mis- 
sissippi Valley."  Published  in  Cross  Tie  Bulletin, 
July  1930,  pages  2  and  4-6;  also  Proceedings  of 
Twelfth  Annual  Convention  of  National  Association 
of  Railroad  Tie  Producers.  1930.  pages  20-23,  inclu- 
sive. 
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Lentz,  G.  H.  (cont.)  -  "Report  of  Second  Southwest  Soil  and  Water  Conser- 
vation Congress  at  Stillwater,  Okla."  Journal  of 
Forestry,  28  (7):  890-891.   1930. 

"Cross  tie  operations  on  the  Harriman  Estate,  1919- 
1921."  Submitted  to  Cross  Tie  Bulletin,  September, 
1930. 

"From  forest  to  farm  to  waste  land  in  twenty  years; 
an  erosion  cycle  in  Mississippi."  Submitted  to 
American  Forests  and  Forest  Life,  September,  1930. 

"Erosion  eating  up  fertile  lands  and  clogging 
streams  of  northeast  Mississippi."  Commercial  Ap- 
peal (Memphis),  October  12,  1930,  page  10. 

"Soil  erosion  in  western  Mississippi."  Proceed- 
ings Second  Soil  and  Water  Conservation  Confer- 
ence, Stillwater,  Okla.  1930. 

Lentz,  G.  H.        -  "Soil  erosion  in  the  silt  loam  uplands  of  Missis- 
Sinclair,  J.  D.        sippi."  Presented  by  Mr.  Lentz  at  the  Gulf  States 
Meginnis,  H.  G.        Section  meeting  of  the  Society  of  American  For- 
esters.  March  14,  1930.   Submitted  to  Journal  of 
Forestry. 

Lindgren,  R.  M.  -  "The  deterioration  of  logs  in  storage  and  its  pre- 
vention." Southern  Lumberman,  March  15,  1930, 
page  49.  Lumber  Trade  Journal,  March  15,  1930, 
page  20. 

"Control  of  sap  stain  and  mold  in  southern  pine 
and  sap  gum;  preliminary  experiments  on  control 
by  chemical  treatment."  Southern  Lumberman,  May 
15,  1930,  pages  62  and  64. 

Meginnis,  H.  G.      -  "Livestock  poisoning  as  a  result  of  eating  the 

leaves  of  laurel  cherry."  Submitted  to  Forest 
Worker,  February,  1930. 

"Agriculture  and  forestry  in  the  Mississippi 
Uplands  and  their  relation  to  erosion  and  flood 
control."  Submitted  for  the  1931  Department  of 
Agriculture  Yearbook, 

Pessin,  L.  J.       -  "An  Improved  Soil  Sampler."  Submitted  to  Science, 

July,  1930. 

"Timber  growing  combined  with  cattle  raising  on 
cut-over  lands  in  the  South."  U.  S.  Department 
of  Agriculture  Yearbook,  pages  512-514.   1930. 
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Righter.  F.  T. 
Barrett.  L.  I, 


Rudolf.  P.  0. 


Sinclair.  J.  D 


•  "Working  plan  for  experimental  thinnings  in  short- 
leaf  and  loblolly  pines."  Journal  of  Forestry, 
27  (7):  782-803.   1929. 

-  "A  comparison  of  several  of  the  growth  per  cent 
methods  of  predicting  growth."   Journal  of  For- 
estry, 28  (1) :  28-33.   1933. 

"Some  phases  of  forest  management  in  the  Southern 
turpentine  region."  Gopher  Peavy,  University  of 
Minnesota  Annual,  pages  68-70,  1930. 

-  "Early  observations  of  soil  wastage  in  Missis- 
sippi." Submitted  to  Forest  Worker,  October, 
1930. 


Wakeley.  P   0 


"Man  made  waste  land  in  Mississippi."  Submitted 
to  Southern  Agriculturalist,  October,  1930. 

-  "Prolirainary  observations  on  the  pine  tip  moth 
(Rhyaoionin  frustrana  Comst  )  on  Southern  pines. 
Proceedings  Fourth  International  Congress  on  En- 
tomology, 1928.   2:865-868.   1929, 

"A  foolproof  method  of  planting  longleaf  pine 
seedlings."  Forest  Worker,  November,  1929,  page  7. 

"Average  seed  yields  for  Southern  pines."  Forest 
Worker,  March,  1930,  pages  10-11. 

"Seed  yield  data  for  Southern  pines."  Journal 
of  Forestry,  28  (3):  391-394.   1930. 

"Panaceas,  specifics,  and  the  forestry  situa- 
tion." Journal  of  Forestry,  25  (4):  447-452. 
1930. 

"Fitting  forest  planting  to  American  needs." 
Journal  of  Forestry,  28  (4):  500-503.   1930. 


Wyiia.i ,  L . 


, 


"Forestation  v/itb  graded  planting  stock  in  the 
South."  Submitted  for  the  1931  Department  of 
Agriculture  Yearbook. 

"Higher  returns  from  turpentine  forests."  Weekly 
Naval  Stores  Review,  40  (12):  15-16.   1930. 

"Results  of  experimental  turpentining  of  slash 
and  longleaf  pines."  Subm.itted  to  Washington  for 
Departmental  Bulletin,  June,  1930. 
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Ziegler,  E.  A.       -  "The  advantages  of  growing  pine  timber  on  the 

farm  in  the  South."  Submitted  for  1931  Depart- 
ment of  Agriculture  Yearbook. 

"Growing  trees  for  conversion  into  synthetic 
lumber."  Paper  presented  at  Southern  Logging 
Association,  October  25,  1929.  Lumber  Trade 
Journal,  November  1,  1929. 

Ziegler.  E.  A.,  and  -  "Report  on  a  financial  study  of  growing  slash 
Spillers,  A.  R.        and  longleaf  pines  in  Appling  County,  Georgia. 

Submitted  to  Washington  for  multigraphing,  October, 

1930. 


Radio  Addresses  over  Station  IVWL, 
Loyola  University,  New  Orleans 

Demmon,  E.  L.  -  The  Southern  Forest  Experiment  Station.  February  6,  1S50. 

Lentz,  G.  H.   --  Soil  erosion  as  related  to  the  Mississippi  River  flood 
problem,   September  20,  1930. 

Lindgren,  R.  M.-The  deterioration  of  wood  and  its  prevention.   June  7, 
1930. 

Pessin,  L.  J.  -  The  structure  and  life  of  the  forest  tree.   July  12, 
1930. 

Wakeley,  P.  C.  -Silviculture  and  forest  planting.  May  24,  1930. 

Ziegler,  E.  A.-  The  cost  and  return-H  of  pine  timber  growing  in  the  South. 
October  11,  1930. 


Radio  Address  over  WRUF.  University  of 
Florida.  Gainesville 

Wyman,  L.     -  The  work  of  the  Southern  Forest  Experiment  Station  at 
Starke,  Florida.  April  7,  1930. 
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ELEV1^:NTH  Al'JT'rUAL   IffiPOIT 
of 
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STAFF 

SOirn:S?.l\I  FOREST  KYmmim^.T   STA'"I01' 

October  16,  1930  -  December  -51,    lv)51. 


E.  L.  Deminon  o ,  lil rector 

E,  A.  Zeigler  (Resigned  September  30,  1931)  ..  Seidor  Forest  Economist 
W.  E.  Bond  , Forest  Economist 

G.  H,  Lentz ..«, Silviculturist 

T.  G.  Wahlenberg- Ar-sociate  Silvicultiorist 

F.  C.  Wakeley Associate  Silvicult'orist 

Lonthall  Wyman Associate  Silviculturist 

L.  J.  Fessin  Associate  Forest  Ecologist 

*P,  V.  Siggers  , Associate  Pathologist 

J,  D.  Sinclair  (Transferred  to  California  Forest 

Experiment  Station,  Oct.  11,  1931).  Assistant  Forest  Ecolorist 

J,  L,  Averell  (Resigned  August  12,  1931)  Assistant  Sil vicuitiirist 

Henry  Bull  , Assistant  Silviculturist 

R.  B.  Craig  , Assistant  Forest  Economist 

E.  W.  Gemmer Assistant  Silviculturist 

V.  L.  Harper Assistant  Silviculturist 

I'/i.  M.  Lehrbas Assistant  Forest  Economist 

R.  K,  Winters , Assistant  Silviculturist 

*R.  M.  Lindgren  ( Furloufhed  September  13,1931),  Assistant  Pathologist 

F.  K.  Beyer  , . , , Jiuilor  Forester 

C.  A.  Bickford Juj-ior  Forester 

B.  A.  Chapman  , ,...  Jmiior  Forester 

J.  W.  Cruikshank Tuidor  Forester 

V.  B.  Davis Jojiior  Forester 

E.  B.  Faulks  ,.,,., «  Junior  Forester 

S.  A.  Foster  ...,,.» "uiior  Forester 

F.  D.  He2/-v;ard ■.Tu.'ior  Forester 

T.  A.  Lief  eld  .,,»,, J-.vuor  Forester 

H.  0.  Feginnis Jimior  For'^ster 

J.  r.  Osborne  ,, , Jmiior  Forester 

C.  F.  Olsen Ja.  lor  Forester 

J .  A .  Putnam J '  uri  or  For e  s  ter 

R.  K.  Reynolds Ju.-ior  Forester 

P.  0.  Rudolf  (Transferred  to  Lake  States  Forest 

3xr)er iment  Station,  Dec.  1,  1930),.  -Fuiior  Forester 

A.  R.  Spillers  Junior  Forester 

F.  R.  VvTieeler Ji.urior  Forester 

T .  E.  Pease Sei  i  or  F.^res t  Ranger 

T.  i'i.  Busch  (Transferred  to  Osceola  National 

Forest  Jul:'-  1,  1931)  ,  AS'.istant  Forest  Hanger 

R.  M.  Barnette  (Florida  Agricultural 

Exper  iment  Station )  A:;'en  t 


J.   A.    Lubbe , Tiuiior  Administrative 

Assistant 

Vera  S.    Lind   .., Se.  ior   Clerk 

Ef f ie   C.   Herndon    o .'1  srk-Stenographer 

Bettie  C.    Busch    Cierk    (Statistical) 

Vary  G.   Regan   Assistant  Clerk    (Statistical  ) 

Lucille   r.    01  sen   Juirlor   Clerk    (Statistical) 

Jessie  Evans    ( Tei.vporai-v ) Jvi'oi-   Clerk 

Camelia  M.    Larson Assistant   Clerk  -Stenographer 

Agnes   G.    Terburg    ( In  Cooperation  with 

District   ]i'orest   Inspector)    Assistant  Clerk-Stenographer 

Elizabeth  Bergland   Junior  Clerk-Stenographer 

Marie  M.   Fled ,..♦ Junior   Clerk-Stenographer 

I''ary  S.    Gleger    J-uiior   Clerk-Stenographer 

Huth  Marshall    • Junior   Clerk-Stenographer 

Fearle  H.   Morris    (Transferred   to  U.    S. 

Engineers,    June   8,    19^1) Jnjiior   Clerk-Stenographer 

May  M.    Fatchett Jiuiior   Clerk-Stenographer 

Lillian  M.   Redon   (Temporary) Jujij.or   Clerk-Stenographer 

Leo  W.    Cooper JiAiiior  l^essenger 


Teniporiiry  Field  Assistants 


F.  W.  Bennett 

*A.  D.  Chapman 

T.  S.  Coile 

*A.  ¥.  Davidson 

J.  L.  Diller 

T.  C.  Evans 


0.  w.  Genth 
*L,  D.  Glenn 
*Harold  Ray 

Morris  A.  Huberman 
*Frank  Kaufert 
*F.  G.  Liming 


T.  E.  Maki 
*L,,  0.  Overholts 

J.  A.  Futnam 
*TJ-eodore  C.  Scheffer 

Allen  G.  Watkins 


*  -  Office  of  Forest  Pathology,  Bm-eau  of  Plant 
Inc^ustry,  cooperating  with  the  Southern 
For.ost  E^.periment  Station. 


pathology   invcstiga Gions   into   the    field  of   the   southern  liardwoods.      The 
progress   of   investigations   under  way  at   the   .Southern  Station  during  1931 
will  he  briefly  discussed  in  this   report,    togefier   v/ith  proposed  plans 
for    1932. 

The  Station  continues    to   obtain   the   closest  cooperation  from  a 
groat  nuTihor   of  Fed^^-ral,    State   and  private  agencies   throughout  the  Southern 
territory. 

Advisory  Council 

The   seventh  niooting  of  the  Southern  Forest  Research  Advisory  Oouii- 
cil  was  held  November   7-8,    1920,   and  the  eighth  meeting   on  December   30, 
1931.      The   1930  meeting  was  held  in  the   field,    the   Council  being  the 
guests   of  Chairman  Henry   E.   Hardtner  at  Uranic^.,    Louisian:-. ,      This  was   the 
most   successful    field  meeting  of   the  Council    to    catc,    vjnd  the  attendonce, 
including  visitors,   was   over  100,      These   included  lumbermen,    timborland 
owners,    foresters,   and  naval   stores   operators   fro:.\  every  part  of   the 
South.      The  1931  meeting   was  held  at   New  Orleans   in  connection  with  the 
annual   meeting  of   the   Society  of  American  Foresters,      The  Station's   pro- 
gram and  plans  were   discussed   in  detail   at   both  m3eting3  and  were  approved 
by   the  Council. 

Personnel 


The  increasvj  in   Station  funds  has  resulted  in  an  expansion  of  the 
Station  staff,  althou;^]"'  not  to  the  extent  originally  contemplated,  diie  to  th^ 
curtailments  later  imposed.  A  number  of  resignations  and  transfers  were 
partially  taken  care  of  by  replacements,  although  there  remain  a  few  vaccn- 
cios.   The  present  staff  numbers  thirty-one  technically  trained  men,  a 
clerical  force  of  fourteen  and  a  varying  number  of  temporary  field  assistant" 

Luring  the  last  year  the  Station  has  lost  t'-u-ough  resignation  Senior 
Forest  Economist  E.  A.  Zeigler,  who  left  to  beco  ue  lirector  of  the  Pennsyl- 
vania Forest  Research  Institute  at  Mont  Alto,  Pennsylvania;  and  Assistant 
Silvicultur ist  J.  l,  Averell,  who  is  working  towards  a  Doctorate's  degree 
at  the  University  of  California,   Assistant  Forest  Ecologist  J.  D.  Sinclair 
was  transferred  to  the  California  Forest  Experiment  Station,  Junior  Forester 
P._  0.  Rudolf  to  the  Lake  States  Forest  Experiment  Station  and  Forest  Ran£.'er 
T.  N.  Busch  to  the  Osceola  National  Forest,   Assistant  Pathologist  R.  M. 
Lindgren  is  at  present  on  leave  of  absence  takiii;;  advanced  work  at  the 
University  of  Wisconsin.   Staff  men  detailed  to  the  Office  of  Forest  Measure- 
ments, Branch  of  Research,  in  Washington  durin^;;  the  year  were  Assistant 
Silviculturist  V.  L.  .harper,  from  December  19,  1930,  to  September  8,  1931, 
and  Junior  Forester  R,  A,  Chapman,  beginning  October  1,  1931. 

Among  the  nev/  appointees  were  Junior  Foresters  Beyer,  Davis,  Faulks, 
Poster,  Putnam  and  Wneeler,  and  Assistant  Forest  Economist  Lehrbas  assigned 
to  the  Forest  Survey;  Junior  Foresters  Bickford,  Liefeld  and  Osborne  and 
Ranger  Pease  to  Management  Studies;  and  Assistant  Forest  Economist  Craig 
to  the  Nev/  Public  Domain  project. 


Centers  of  Work 

The  station  has,  at  present,  six  branch  .'r'uations  where  most  of  its 
field  investigative  'vcrk  is  centered:   Urania  and  "Bofalusa,  Louisiana; 
McNeill,  MissiC'Sippi;.  and  Camp  Finchot,  Starke  and  Lake  City,  Florida, 
Kev/  office  q^oarters  v/ere  made  available  at  Boralusa,  Louisiana,  April 
1,  1931,  upon  the  completion  of  the  new  Federal  building  there. 

The  need  for  e:>:perimental  forests  is  roco.nii^ed  (1)  to  obtain 
permanency  for  field  plots,  (2)  to  assure  adeq.ua  i'.e  protection  and  (3) 
for  demonstration  p^orposes, 

A  branch  on  the  Ouachita  National  Forest  in  Arkansa-s  has  been  under 
consideration  for  so.r.o   time  and  preliminary  sui'veys  were  made  during"  the 
last  year  to  locate  a  suitable  experimental  for-^at  area.   The  extreme 
irregularity  of  the  stands  made  it  difficult  to  find  an  area  that,  by  it- 
self, could  be  considered  typical  of  the  shortleaf  nine  forest  in  that 
region.   For  this  reason,  no  recommendations  have  •-et  been  made,  but  a 
definite  selection  nay  be  possible  during  the  coiiin;;  year. 

The  need  for  t]\e  setting  aside  of  Nat'ural  Areas  is  also  recognized 
and  a  tract  of  virgin  longleaf  pine  on  the  Choctav/hatchee  National  Forest 
in  western  Florida  has  ''oeen   tentatively  selected  in  agreement  with  the 
Regional  administrative  organization. 

An  event  of  outstanding  importance  to  the  Station  during  the  last 
year  was  the  acquis itio;.--  and  netting  aside  of  the  Olustee  Experimental 
Forest  near  Lake  Cit].-,  Florida.   Here  it  is  planned  to  center  most  of  the 
Station's  future  expcritnents  relating  to  the  niana f- er;. e nt  of  turpentine 
forests.   The  Olustee  Ii]:;perimental  Forest  adjoin?  the  Osceola  National 
Forest  and  borders  the  state  highvi-ay,  being  located  about  ten  miles  east 
of  Lake  City  and  fifty  miles  west  of  Jacksonville,   The  present  experi- 
mental a,rea  includes  approximately  six  hu:idred  acres  of  young  second-grovrth 
timber,  mostly  longleaf  pine,  and  much  of  it  of  tva'pentining  size,  none 
of  it  having  been  workcc-.   It  is  planned  to  ro'ind  oi\t  this  a.rea,  by  further 
acquisition,  so  that  uluimately  v/e  will  have  a  well  blocked  out  unit  of 
approximately  two  thousand  five  huaidred  acres.   The  development  of  the 
Olustee  experimental  tract  was  begun  in  June  1931,  when  several  Station 
men  were  transferred  to  Lake  City  from  Starke,  Florida,   The  six  hixndred 
acres  were  carefully  cruised  and  a  type  map  made.   Permanent  corners  were 
established  and  the  a,roa  subdivided  into  ten-acre  compartments  for  greater 
convenience  in  managing  the  forest  intensively.   It  is  planned  to  enclose 
the  entire  experimental  forest  by  a  hog-'proof  fence,   A  good  fire  line 
has  been  constructed  aro^und  the  boundaries.   To  inr.ke  the  forest  readily 
accessible  a  few  additional  roads  and  bridges  vdll  be  needed.   This  work, 
together  with  the  erection  of  a  headquarters  buildii'g,  including  a  Ranyer's 
residence,  work  shops,  laboratories,  and  storage  sheds  is  now  being  planned. 
The  experimental  forest  headquarters  will  be  located  in  the  new  Federal 
building  at  present  under  construction  in  Lake  City,  Fla, 
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Ten  acres  on  tno  Olustee  Experimental  Forest  have  "been  set  aside 
for  the  Bureau  of  Oliemistry  and  Soils,  v/here  experimental  stills  and  a 
£um  research  laboratory  are  oeing;  set  iip.   The  \7or]:  of  the  Bureau  of 
Chemistry  and  Soils  in  the  handling  and  distillatio)!  of  gum  will  tie  in 
closely  with  the  Station's  work  on  improved  met/'.ods  of  turpentining. 

Flans  for  the  initiation  of  forest  mana^en'.ent  projects  on  the  ex- 
perimental forest  are  being  formulated  gradual!^'-.   In  developing  future 
investigative  plans  for  the  experimental  forest  careful  consideration  will 
"be  given  the  needs  of  tlie  local  I^^ational  Forest  administrative  organization 
in  obtaining  the  basic  data  that  will  help  them  to  solve  their  forest  man- 
agement ptoblom.s.  ^ 

Current  Investigations 

Fire 

The  relation  of  fires ':to  forest  growth  in  the  South  is  complicated 
by  the  fact  that,  although  some  fires  cause  a  great  amount  of  harm,  others 
may  result  in  no  apparent  damage  or  may  even  be  beneficial.   There  is  no 
question  as  to  the  iiarmful  effects  of  fire  linder  certain  conditions.   I^eithei 
is  there  any  doubt  tliat  light  winter  fires  luider  certain  conditions  have 
little  or  no  apparent  effect  on  certain  kinds  of  forest  growth.   However, 
not  all  tree  species  react  the  same  to  fire;  some  are  much  more  fire-resist- 
ant than  others.   Obvic^sly,  it  vis  impossible;  to  make  a  general  statement 
on  forest  fires  that  is  applicable  to  the  southern  i^ine  region  as  a  whole. 

The  question  of  fire  touches  many  of  fic  Station's  studies.   It 
enters  into  a  number  of  the  management  projects,  particularly  those  where 
controlled  fires  are  used  as  a  silvi cultural  agexit,  A  study  of  the  relation 
of  fire  and  grazing  to  the  establishment  and  survival  of  longleaf  pine 
seedlings  is  another  example.   The  relation  of  fire  to  naval  stores  yields, 
to  erosion,  to  plant  succession,  to  cone  production,  and  to  the  survival 
and  growth  of  forest  tree  seedlings,  are  being  investigated  in  various 
parts  of  the  South, 

Most  of  tho  Station's  fire  studies  have  to  do  with  the  effect  of 
controlled  annual  or  periodic  fires  on  second-growth  pine  stands.   Informa- 
tion is  being  obtained  on  a  number  of  permanent  plots  of  the  four  principal 
species  of  southern  pines.   In  addition  to  these  specific  studies,  many 
observations  on  the  effects  of  fire  have  been  made  in  connection  with  ex- 
tensive surveys  of  cut-over  pine  lands  in  various  sections  of  the  South. 
Comparisons  have  been  made  between  areas  which  have  been  protected  from 
fire  for  a  number  of  years  with  areas  that  have  been  subject  to  annual  or 
periodic  burning  or  single  fires  following  a  nunber  of  years  of  protection. 

All  of  the  Station's  available  information  on  fire  has  been  gathered 
together  in  a  manuscript  entitled  "Forest  Firer.  in  tho  Southern  Coastal 
Plain",  the  first  draft  of  which  is  nearly  completed.   It  is  recognized 
that  present  information  on  fmrest  fires  in  the  South  is  far  from  adequate 
for  any  comprehensive  publication  on  the  subject. 
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A  few  important  poir.its  relative  to  foro^t  fires  may  "be 'set  down 
'  as  follows:  ,  ■  ,■..:,. 

1^.  -Protection  fr.om  fire  •  should' be' C(5nGentrated  on  areas 
"^i^  ■■■     ■  which  have  favorable  possibilities  for,,  prof i table ■.r.u'ii  .'• 

forestry  oractice.  .■;■.•■.  i'-  ■   ■•  •'        ..   ,,,;'•.  v. .•^■- '■■'.,  '•■■'"■  '' 

•2,   Because  of  its  unusual  hai)it  of  gfoivth  and  its  high;'-'  ■'   '' '" 
"•.■'•■  ■  resistance  to  fire,  lonpleaf  pine 'differs  greatly:  ■:.■ 
■  ■  '    ■    ■     fi*om  all  other  southern  pines.  '     ...    -  ; ;.  .',  ■ 

'  ■  -'3,   Absolute  control  of  firs  is  essential  to  any  forestry'  • 
•••  "'   ;  ■  project  in  the  South.      ■    ■  ,   ■.  . 

4.  The  details  of  fire  protection  or  oi'  t]:e  possible  use 
of  fire  for  management  purposes  vi/ill  vary  for  different 
tracts,  so  that  no  one  set  of  reconraendations  can  fit 
all  conditions, 

5.  The  use  of  fire  in  the  silviculture  and  management  of 

■'  ■  '•  '  soutliern  pine  I'orests  is  not  a  simple  procedure.   Addi-  ' 
•-     tiouai  reaearcJij,  observation,  and  experience  will  be 
•  ■     necessary  before  definite  rules  can  be  formulated,  or 
recora.'ie.ida  .ions  made. 

Much  additio-nal  'lorest  fire  research  work  is  needed  to  determine 
the  facts  for  rcnresertativc  conditions  throu:;]T.out  the  South.   Not  only 
is  it  important  to  be  able  to  estimate  accurately'-  'c'lie  character  and 
amount  of  damage  caused  by  different  kinds  of  forest  fires,  but  also  it 
■^'■"'is  essential  to  be  able  to  predict  the  possible  beneficial  use  of  con- 
trolled fire  and  the  extent  to  and  conditions  ujider  vi^hich  controlled 
fires  can  be  used  in  the   management  of  forest  s bands.   The  funds  avail- 
able for  fire  research  arc  entirely  inadequate  to  cover  the  v/ide  variety 
of  conditions  and  the  .proat  complexity  of  factors  involved  in  a  region 
as  extensive  as  the  Station's  territory, 

.  ■  ■      .        ■  ■  ' 

Management 

The  forest  inanagement  investigations  incl'ade  a  number  of  lines  of 
work  designed  to  aid  in  determining'  t.>ie  best  methods  of  handling  timber 
stands  for  maximum  i^rowtli  and  for  continuous  production  of  forest  crops. 
They  include  studies  of  thinning,  cutting  methods,  natural  reproduction, 
seed  production,  stand  betterment,  etc.   These  studies  are  carried  on  by 
means  of  a  considerable  number  of  permanent  Sam;ole  plots  at  the  various 
branch  stations  and  much  of  the  time  of  the  staff  is  taken  up  with  annual 
or  periodic  reexamination  of  these  --jlots. 

During  the  last  several  years  some  time  has  been  devoted  each  year 
to  extensive  surveys  of  southern  pine  cut-over  lands.   These  extensive 
studies  have  served  to  familiarize  the  staff  v/i'th  the  region  and  with  many 
of  its  forest  problems.   During  the  last  year  surveys  were  conducted  in 
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Texas,    Louisiana,   Mississippi  and  Alabama,    particularly  to   study  the 

-factors   limiting'  lonrloaf   pine   reproduction  on  cut-over   lands,   and   in 

Florida,    Georgia,   and  South  Carolina  to    study  naval   stores   rvr^iblems-* 

A  number   of  new  thinning  plots  wore  established   in  1931,    including 
three  plots    (two   thinned,   one  check)    in  a   45-yGar-old   loblolly  stand   in 
northern  Louisiana,    seven  plots    (six  thinned,   one   check)    in  second-grovifth 
longleaf   in  southern  Georgia,    five  plots   on  second-growth  longleaf  and 
three  plots    in  second-;2rowth   slash   pine   in  nortliern  Florida,      This  gives 
us   a  total   of   twenty-tv/o   series  and   fifty-nino   plots    (of  which  sGvonteen 
arc   check  plots),   with   each  of   the   four  principal    southern  pines  repre- 
sented,  covering  a   variety  of   sites,   age   classes  and  degrees   of  thinning-. 
There   is   practically  no   limit    to  the   scope  of  an  adequate  program  of  ex- 
perimental  thinnin^,',    if  all  ago   classes,    sites  caiCi  methods   of   thinning  are 
to  be  represented  for  each  of   the  principal   species  of  southern  pine* 

During  the   next  year   some  iadditional    thini:in.'"    work   is   contemplated. 
Several   plots  will  be   laid   out   on  the   Olustee  ^r'perliviental   Forest'  in 
northern  Florida,   vnhich.  has   large  areas  heavily   stocked  with  second-growth 
longleaf  pine.      One  of   the  main  objectives   of  ti-.ese   thinning  plots  will  be 
to   determine   optimvj-a   sijacing  of   the .  trees   for   naval    stores   production. 
By   locating  the   plots   on  the   experimental   forest,   the  Station  will  be  able 
to   plan,   with  assurance   of  permanency,    long-term  e::periments   in  which  the 
trees  can  be   thinn  ;d  at  an  early  age,    grown  to   turpentining  size  and  tur- 
pentined under  vario'is   systems   of  management  dosiiv-ned  to   obtain  maximum 
continuous  production  c;;''  naval    stores  and  other  forest  products. 

Assistance  was    .'■•ivun  the  administrative   orp:anization  on  the   Choctaw- 
hatchee  National   Forest   in  westovn  Florida   in  dra\/in{;.'  un  a  new  set  of  mark- 
ing rules   to   govern  the   future  cutting  practices  there.      In  order   to   demon- 
strate the   use   of  tie  revised  marking  rules,    a  series  of  two  plots    (one 
cut,    one   chock)   was   ostcjolished  no'.r    the   Camo  ■PincI  ot  Branch  Station.      The 
^timber   is  mcituro   lonplcc-.i   pine   tiorpentinod  on    'c-'jo  faces,    representative   of 
considerable  ;.ro;..   th;..t  v;ill  bo  cut   on  the   Forest   ir   the  future.      Two  addi- 
tional  series   of  cuttin;;   plots  are  planned,    one   to  be   in  virgin  timber  un- 
tujrpentinod,   the   other  ¥/here  but   one   face  has  been   turpentined  out. 

Ho   other  metliod  of   cutting  plots   were  established  during  the  last 
year,    alti)Qugh  the  possibility  of   initiating  sucli    studies   on  the   Ouachita 
National   Forest    in  Arkansas  was   carefully  considered  in  connection  with 
preliminary   surveys   in  search  of   suitable  areas  for  an  experimental    forest. 
At  that   time   the  application  of  Dunning' s  tree  classification  to  virgin 
shortleaf  pine   was   .^ivcn  a  trial. 

Current  observations  are  being  made    in  a  nuinber   of   second-growth 
pine   stands    in  different  parts  of  the  South  to  determine    the   size  and  other 
Ciiaractoris  tics  v/hioh  can  be  used  to    indicate  w'lat  trees   develop   into    ~ood 
seed- producers,    by  taking  annual   counts   of   the  number   of  cones  produced  on 
various   types   of   seed  trees,  .  '•'•',"  ' 
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■  r  ■  ^'r'.' A  number  of  studies  of  the  development  of  pine  seedlings  r.ro 
under  "way  at'the  various  branch  stations, and  observations  are  being-  made 
to  determine  the  effect  of  varying  envirorunental  factors  or  different  treat- 
ments.  The  development  of  longleaf  pine  seedlings  mider  varying  fire  his- 
tories is  being  studied  in  the  South  Pasture  lori^'.leaf  pine  tract  near, 
Bogaliisa,  Louisiana.   T'.'ls  is  a  cut-over  longleaf  area  of  app'roximately 
9,500  acres  where  tl\e  soil  conditions  are  remarkably  uniform."  It  v/as 
logged  between  the  spring'  of  1920  and  the  fall  of  1922,  and  is  now  covered 
with  longleaf  pine  seedlings  from  the  1920  and  1921  seed  crops,.  The.  y cum; 
longleaf  stands  are  of  particular  interest ■ experimentally,  because  of -varia- 
tions in  density  of  stocking  and  because  different  portions  up  to  several 
hundred  acres  in  extent  Jiave  had  very  different  f;ire  histories,  from  com- 
plete protection  since  the  year  before  establishrjcnt ,  through  several  t->^pes 
of  periodic  burning,  to  nine  successive  winter  burns  beginning  v^en  the 
seedlings  were  one  year  old.   Observations  and  e::periments  of  one  sort  or 
another  have  been  conducted  on  the  tract  since  lo.;,;ing  first  began,  and 
during  the  last  year  the  Station  ■undertook  to  brir;g  together  in  a  single 
report  all  the  existinf.  records,  including  dates  cf  lop'-ing,  extensive 
..seedling  c'unts  and  hoi{.ht  measurements  taken  sLnce  1925,  and  dates  and 
boujidaries  of  all  fires.   This  was  supplemented  by  1. eight  and  stand  data 
on  eighteen  permanent  plots  established  in  1931,   This  has  given  a  very 
£ood  idea  of  the  development  of  seedling  stands  of  longleaf  pine,. of  the 
same  age  and  on  the  scime  soils,  under  differant  densities  and  under  markedly 
different  schedules  of  burning.   In  addition,  the  effect  of  brown-spot 
needle  blight  on   hoi:;ht  growth  and  development  is  strikingly  brought  cut. 
For  the  tract  in  quest j.on,  v/hich  is  on  typical  lor.;''lc?-f  pine  land,  the  five 
most  important  concl'isior  s  reached  are  as  follo\i/s: 

1,  The  priinary  cause  of  the  uniformly  co.::plete  stocking  was  the, 
abundant  supply  of  seed  from  the  virgiri  stand.  .  - 

2.  Fire,  after  the  first  growing  season,  h.as  nowhere  seriously 
interfered  with  the  development  of  the  j'O^-^^G'  pine  stands;  even 
single  severe  fires,  after  grov/th  started  in  the  spring,  have 
hot  had  arjprociable  effects  on  the  crop  trees.  Nine  successive 

•:  ■ '   winter  fires  have  neither  wiped  out  the  sti\nd  nor  prevented  a 
large  nurabor  of  the  seedlings  fro.i  uiakin^  height  growth.   •  •. 

,■  .3.   Some  of  tlie  best  seodling  grov;th  on.  the  v;ntire  tract  has 

taken  place  wlicre  th6  seedlings  have  ad  complete  protection 
■from  fire  sijce  the  year  before  establishment. 

4.  3rov/n-spot  infection,  severe  because  of  tl.e  ver.y  high  density 
of  the  seedliug  stand,  has  interfered  naterially  with  develop- 
ment and  '■ei-._ht  growth  of  longleaf  pine  seedling-s  under  abouv, 
eighteen  inc]  es  tall,       ^ 

5.  Competitio.i,  or  intensive  brovm-spob  infection,  has  apparently 
delayed  t]\e   start  of  height  growth.  Accidental  periodic,  and 
controlled  arnual  winter  fires,  tho-ij.^  rot  emplo.yed  as  silvi- 
cultural  tools,  have  apparently  done  little  harm  because  of 
the  exceptional  over-stocking'. 
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Increase  in  diaraeter  of  virgin  lonf;ieaf  pine  throughout  the  grow- 
ing season  is  bein;'':  o'33erved  on  ten  trees  at^  Carap  Pinchot,  Florida*.  'The 
diameter  increase  is  hei^ig  measured  weekly  "by  d.endrometers  and  the  rate 
of  §rowth  correlated  witb  temperature,  humidity,  soil  moisture  and  evapo- 
ration.  The  first  season's  work  indicated  that  soil  moistire  is  .the  most 
important  factor  influencing  diaraeter  growth  and  that  the  growing  season 
was  continuous  from  Fehruary  until  the  latter  part  of  November, 

Studies  of  the  relation  of  controlled  -jrazing  and  aimual  "burrjiin^'  to 
the  establishment  of  lon^leaf  pine  reproduction  were  continued  at  HcNeill, 
in  cooperation  with  the  Bureau  of  Animal  Indistr^^^  the  Bureau  of  Plant 
Industry,  and  the  I'lississippi  Agricultural  Sxoerinient  Station.   This  ex- 
periment, which  started  in  1923,  is  to  demonstr'ate  the  possibility  of  sup- 
plying an  income  fro;i  beef  cattle  on  forest  pasi;'iTes  during  the  early  stages 
of  regeneration  to  longleaf  pine.   The  most  si  ;nif icant  aspect  from  the 
forestry  standpoint  is  the  fact  that  longle'af  seedlings  from  the  1924  seed 
crop,  on  which  the  Station's  studies  are  concentrated,  have  not  yet  started 
to  make  height  grov/th,  even  in  open  areas  and  irrcaspective  of  annual  fires, 
and  grazing',^ 

■  "■   Other  aana;C;era'3nt  projects  include  studies  of  the  survival  and  devel- 
opment of  lon-'^leaf  piiie  under  annual  or  peri'odic  fires  or  complete  protec- 
tion, the  methods  of  eliminating  undesirable  trees  from  the  stand  by  gird- 
ling or  poisonin/;^^-,  and  the  effect  of  grass,  bruslv  and  tree  competition  on 
the  development  of  pino  seedlings.   These  studies  will  be  continued  during 
1932, 

Forestation 

In  addition  co  oor.tinuing  the  exper im.3nta.l  nnjrscry  and  planting  work 
at  Camp  Pinchot,  the  Station  assisted  the  Regional  administrative  organiza- 
tion in  a  study  of  several  state  and  private  nurseries  and  in  a  preliminary 
inspection  of  plarrti:.:,  sites  on  the  Kisatchio  (Louisiana)  and  Ozark  (Arkan- 
sas) National  Forests,  Vakcley  attended  the  Planting  Jleoting  at  Parsons 
Nursery  in  West  Vir^^iriia,  and  presented  a  paper  on  '''Planting-  Southern  Pine". 
Arrangements  have  boon  completed  to  take  care  of  all  the  germination  tests 
of  southern  pine  seed  '.\sod  by  tlae  Region, 

Active  work'  on   t'-'O  manuscript  of  the  forestation  bulletin  necessitated 
a  review  of  all  avcdlable  data  in  the  files.  For  ti'ic  first  time  since  a 
bulletin  on  forestation  in  the  southern  region  w:. s  contemplated,  work  lias 
been  done  on  the  text  itself.   The  rough  draft  of  the  section  dealing  with 
the  seed  trade  in  the  South,  seed  collection,  seed  extration,  cleaning, 
h'.ndling,  storing,  testing,  and  special  troatuonts,  is  practically  complete. 
The  completion  of  this  manuscript  has  precedence  over  all  other  forestation 
work^  except  rcmeasuremcnts  of  established  plantations  and  the  seed  collec- 
tion and  germination  testing  required  by  the  forestation  program  as  a  whole. 


Except,  at   Ca-iip  Finchot,'    the  St;;.tion's  nursery  work  was   reduced 
to  a  minimum,      A  few  drills    of   oouthorn  pines   and   e:^otics  were   grown 
in  a  bed  f^iu-nishcd  ^-^  the  Parking  Commission  of  Vqvj\  Orleans   to  provide 
stock  for  emergency: 'studies.      Last  year's   studies   of  state  and  private 
nurseries  werq- 'repeated  at   the  Louisiana  State  Forest  Nursery  at  Woad- 
worth,    La.,    the    rireat.  Sfiuthern  Lumber   Company  noToery  at  B'ogalusa,   La,, 
the  Mississippi  State  nursery  at  Porkinston,   ITissi,    the   nursery  of   the 
Southern  Kraft  Cor])o ration  in  Mississippi,    the'  State  Forest  Nursery  at 
Livingston,   Ala..,    tie  Forest  School  ■  nursery  at  At>'0ns,    Ga.,   and  the  For- 
est Service  nurserv  at  Tlussellvillc ,  Ark,      The.se   studies  have  yielded 
systematicall,y  arr-uiged   information   on  all   phases  of  nursery  practice 
in  fifteen  ..different  localities,    in  some    of   thoiTi:  for   tvro   or  more   successive 
years.      They  have  .redded   very  materially   to   our   knowledge    of  nursery  con- 
ditions  throuf^hout   the  Station  territory,   of  detailed  methods, .of  treatment 
and  their  results,   and  of  principles   of  nursery  management.    .    • 

The 'fifth  annual   reexamination  of    the    second  main  group  of   experi- 
mental  plantations  , at 'Bogr.lusa  v/as   completed   in  April,   1931.      These   plan- 
tations were  estab'lis.ioci    .In  1925-26  to  check  the   results   of  the    original 
plantations   established   in  19; '4-25,      The  annual   descriptions  and  measijire- 
ments   for   the   first  five  yoM  u   en  the  first   series  and  for  the  first   foiir 
j'-ears   on  the   so'coi.Ld,;3orio3.  have   b.-en  analyzed  statistically  by  means   of 
punch   cards.      It  -^eiiiaiiis   only  to  analyze   the  fifth:   remeasuroment  ■  on  tKo'i:-:''.'; 
second  scries,   and  su;i':ii'j^ ize  the   results  for   the  forestp.tion  bulletin,:    :.'.:■. 
The' most   striking  result  to   date;    with   alT   species,    i,s   the  lead,  maintained - 
by   Grade  1    seedllu.gs   over   Grade  ^. seedlings,   and   by  Grade  2  seedlings   over' 
Grade   3,   even  after   five  and   six  years   in  the  field.       ,    .  ,.   ,  .   ,,   .^-,    '.        -■  .-,  ;:    • 

What  'few  nev;  studies  were  made  in  forestation,  other,  than,  at;Gamp;  ■/.; 
Pinchot,  wore  li^Tiited'to  seed,  Fo^xr  results  in  particular  are.  worth  .;'■•'  ■, 
notiKgi  ■     '  '  ■::''■'.:  '.'■■ 

'    .=  '.•■■'  Il'-  "Repetition   of  previous   tests  amply  confirms   the  finding  Jih  at'    '■'.•- 
; -''''^    -^  'longiiaf   pine   seed  can  be  kept  viable  .and  vigorous,  for. .one  and 
'''    '''often  for  ,tvro  years  by  storage  at   low  temperature,     .Gpo.d  tg-^     '.>■;' 
■''  '   'suits  have  been  obtained   in  both   sealed,  and  unsealed  glass  .'    »     \? 
•'■  ''    '■  .  -''and  .met:'.l,  containers  and    in  paper  ba,'rs;    the   only  rcquirement.B    '  ;; 
"    -'"'seem  to  be  thct  the   seeds  be   thorou^.'hl;''  dried  before   storage,    -  '■'■■' 
••■.■■■■    '■ ''-'that '  they  bo   stored  oromptl.y  after   extraction,   and  that   the- 
stor-'go   temperature  remain  constantlv  in   the  vicinity   of   34 
to  40  derrees   Fahr.      Storage   of  l.on.^jlcaf  pine   seed,,  once   cori- 
.  ''Sidered  one   of  our  most  difficult  problems,   may  be  .considered       ■ 
relegated  to    the  background.  ■  _    ;        .,_,.■■ 

2.      The  hastening  and   improving  of  germination  of   southern  pine 
seed  by   stratification  in  moist  poet  moss  at   low  temperatures 
(approximately  40  degrees   Fahr,)    for  a  month  or   tv/o  before 
sowing,   as   developed  at  Boycc-Thompson   Institute,   was  confir.ned 
for  fresh  seed  and  wr.s   shown  ,to  a'oply,   within  certain  limits, 
to    stored  seed  as  well,      3y   this  me.ans   it  may  bo   possible  to 
salvage  rauch   seed  hitherto   regarded  as  a   loss. 
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3.  The   "referee"   test  wris  used  systematicr.lly  for   the   first  time. 
Mn,tched   samples  of  seed  of  several    species  were   sent   to    the 
Lr.ke  States   Forest  Experiment  St^-tiou,    the   Bureau  of  Plant 
Industry,   3oyce  Thompson  Institute,    the  Bro\vn  Company,    Berlin,- 
New  Hampshire,  and  the   forest  schools  at  Yale,   Cornell,   North' 
Carolina  A.   &  E.    College,   University   of  Georgia,   and  Louisiana- 
State  University,    for  testing  in  competition  with  the  Southern 
Station.      The  results  were  most  instructive.     Fresh  slash  pine  ,. 
seed,   for   example,   germinated  anywhere  from  6  per  cent  to  95 

.per   cent,   and  took  from  130  days   to   only  15  days    (the   95  per   cent 
sample)    to  complete  germination,   depending  almost  wholly  on   the 
technique  employed.     The   information  obtained  from  these  coopera- 
tive  tests   should  lead  tt) 'marked   improvement   in  testing  tech- 
nique for  all  species  of  southern  pine, 

4.  Seeds  from  a  longleaf  pine  cone  hand-pollinated  with  slash  pine 
pollen  in  the  spring  of  1929  have  produced  unmistakable  hybrids, 

intermediate  in  character  between  the  parent   species.     Five  of 
the  hybrids  survived  the  summer  and  are  at  present  growing  in 
the  Parking  Commission  of  New  Orleans  nursery. 

Measurements   (Southern  pines) 

Volume  and  yield  tables  for   the  four  principal  species  of   southern 
pine  have  been  available  since   1930.      These   tables  apply  primarily  to 
normal   or  fully-stocked,   even-aged   second-growth  stands  and   their  applica- 
tion to  understocked  or  to  uneven-aged  stands,   such  as  predominate  through- 
out  the  South,    is  not  yet   fully  understood.      There   is  great  need  for  a 
better  understanding  of  how  second-growth  pine    stands  grow  or   develop  over 
a  period  of  years  so  that  accurate  growth  predictions  may  be  made.      It  is 
planned   to  obtain  some  of  this   information    thrcji^h    the  establishment  of 
growth  plots   in  understocked  stands  of  varying  densities.      One   such  plot 
was   established  durinj^;   the   last  year,    in  an  understocked  stand  of   second-' 
growth  loblolly  pine   in  north  Louisiana,      The   stand  vm.s   sixteen  years   old 
and  the    stocking  was  figured  as  56  per  cent  of  normal.     This  makes  a  total 
of  four  such  plots  in  understocked   stands  that  have  been  established  by 
the  Station.     Other  plots  which  will   serve  as  a  basis  for   studying  the 
rate  of  growth   in  fully-stocked  stands  are  available   in  the  various   thin- 
ning, management  and  firenstudies  where   the   check  plots  are  left  undis- 
turbed.    At   present  there  are    thirty-one  such  plots,    representing  various- 
aged  stands  of  each  of  the  four   southern  pines. 

It    is  planned  to   increase   the  number   of  permanent   growth  plots   in 
understocked-  second-growth  pine   stands  as   rapidly  as  available  funds  and 
personnel   will    permit...     ^t  least  a   few  ^uch  plots   should  be  established 
earh   ynnr. 
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asuretnents    ( Botto.Tixt.nt    hardwoods) 

The  acquis!  bior:  of  a  certain   familiarity  viith    the  bottomland  hard- 
od  region  has  been  the  ra6st   important  accomplish me nt  of  the  year.     An 
tensive   survey  of  the  Mississ'ippi  bottomlands   from  Cairo,    Illinois,    to 
w  Orleans,   Louisiana,' has  disclosed  several   sub-refions,    within  each  of 
ich  forest  conditions  are   distinct.      Different    soils,    drair^ige    (both 
tural  and  artificial),   and   species   distributior:  arc  the  basis   for   rocofr- 
zing  these   distinct   sub-regions.  . 

The    identification  alone   of  between  sevont;-  and   ei^-hty   tree  species 
und   in    the  bottomlands  has  been  no  easy   task,   and  to    this   end  a  consider-;  , 
le  amount  of  time  has  been  devoted.      At   least  oi^htoen  species  ofoak  arc 
und  in  the  bottomland  region,   and  the   distinctions   betv/een  some   of   tncsa 
e   often  not  well-defined. 

The   initial   research   project  of  the   growth  and  yield  work  was  a 
ort   study  to  determine  the   suitability   of  the     jrcscnt  method  of  voiUi-ie 
termino-tion  for. use   in  volume   table  construction  for   the  more   importa.nt 
ttoraland  hardv;ood  species.      The   volumes   of  approximately •  one  hundred 
died,  trees   of   several  hardwood    species  were   determined  by  the  use  of 
rm  558-A,   according  to   the  accepted  procedure,   and  co^npared  with  check 
lumes  obtained  by  cubing  the   same  trees   in    fo^u^-foot  sections  by  S'-nalian's 
rmula.      The  results  of  this   study   indicate  that  -^hc   cubic-foot   volumes 

tree   stems  detcrmiaed  by  the  use   of  Form  553'-A  are   consistently  less 
an  similar  volumes  determined  by    the  use   ^.)>f  o.ialian's  formula.      The  aggre- 
ite   deficiency,   however,   amounts   to  only  1,22  per   cent  of  the  Smalian  ■ 
'lume  and   it   is  not  thought   to  be   significant. 

The  working  Dlah  for  a  growth  and  yield   survej'-   study  -of  red  g^ora 
owing  in  fully-stocked,    even-aged   stands  has  been  prepared  and  approved, 
litial   field  work  was  begun  December   1,   1931,   and   it   is   planned  to  complete 
e  field  v/ork  by  the   end  of  1932. 

■  val   Stores  •  '  .       " 


The  manuscrir)t,  "'Experiments  in  Maval  Itorcs  Practice",  \v?.s  completed 
Ld  is  now  in  press  as  f.  Department  of  Agricultiu-c  Technical  Bulletin,  This 

the  first  major  naval  stores  piibliCation  to  bo  prepared  at  the  Southern 
;ation  and  embodies  the  results  of  the  first  five  years'  controlled  tests 

chipping" methods  —  from  1923  to  1927,  inclusivo.   The  results  suggest 
lat  increased  yields  can  be  obtained  through  the  use  of  the  'conservative 
ithods  advocated.  A  copy  of  the  bulletin  v/ill  be  sent  to  anyone  desiring 
i,  as  soon  as  available  for  distribution. 

A  naval  stores  poster,  designed  by  members  of  the  Station  Staff  vr. s 
inted  at  Washingtoii  and  given  widespread  distribution  throughout  the' 
-val  stores  region,   Tlie  poster  illustrates  graphdcally  the  relation  of 
un  production  to  size  of  tree  and  points  out  the  vjnprof itableness  of  work- 
ig  small  trees  for  nava,l  stores. 
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The  number  of  trees  chipped  in  all  expoririientr.l  work  at  the 
Str.rke,  Florida  Branch  was  reduced  fran  4,09.4  in  197jO   to  2,027  in  1931. 
A  further  decrease  to  1,377  is  contemplated  for  1932.   Office  computa- 
tions are  now  completed  for  all  field  work  throu{:;h  the  1930  season  with 
computations  of  the  1931  records  practically  up  to  date. 

In  the  methods  of  chipping  tests,  the  caa.in   feature  was  the  con- 
tinued high  production  of  gum  obtained  during  the  ninth  year  of  chipping 
•with  one-quarter  inch  hi£h  streaks.   However,  the  length  of  face  above 
the  tins  is  now  too  great  to  warrant  continuing  tie  work  for  another  sea- 
son.  In  the  depth  of  streak  test,  the  sixth  year  of  work  brought  out  to 
a  marked  degree  the  objectionable  features  of  incli-deep  work  in  slash 
pine.   This  method  resulted  in  a  decided  decrease  in  gum  yield  accompanied 
by  a  noticeable  increase  in  dry  face  damage.   This  emphasizes  the  advantage 
derived  from  shallower  work,  to  a  much  greater  degree  than  was  evident  at 
the  end  of  the  fifth  year  of  operation  (1930).  An  advance  streak  in  lon^,- 
leaf  pine  substantiated  the  claim  of  operators  tViab  a  rest  period  of  a 
few  weeks  following  the  cutting  of  the  first  stror.k  is  good  practice  and 
stimulates  gum  flow.   To  obtain  this  result,  a  five-vi'eek  period  appears  to 
be  ample.   The  greatest  increase  in  yields  was  obtained  during  the  first 
few  weeks,  gradually  becoming  less  pronounced  until  it  disappeared  after 
12  streaks.   The  advantage  held  by  the  French  faces  over  the  American  faces 
during  the  first  three  years  of  v/ork  was  apparently  wiped  out  during  1931, 
the  fourth  season  of  work.   This  has  probably  been  caused  by  a  shallowing:; 
of  the  cut  on  the  French  faces  which  were  chipped  with  the  flat  side  of 
an  American  puller. 

During  1931,  a  study  of  interval  of  chippir.;,  ,  comparing  weekly 
chipping  with  two,  three  and  six  times  a  week  chipping,  was  begun  on  the 
Kingsley  Tract,,  The  practical  application  of  these  results  is  limited, 
for  the  present,  to  special  cases  such  as  one  where  it  is  desired  to  ob- 
tain a  quick  realization  from  second-growth  lon^loaf  prior  to  removal  of 
the  trees.   In  this  experiment,  130  second-growth  lon^leaf  pines  were 
divided  into  13  conparable  groups  of  10  trees  each.   The  season's  results 
indicate  very  promising  possibilities  for  frequent  chipping,  especially 
in  the  two  and  three  times  a  week  intervals.   The  season  yields  of  dip 
and  scrape  from  six  times  a  week  chipping  were  approximately  three  times 
those  from  once  a  week  chipping,  while  the  three  times  a  week  chipping  - 
yields  approximately  two  and  one-half  times  as  m.uci  and  the  two  times  a 
week  slightly  less  t>.an  twice  as  much  as  the  once  a  week  chipping.   The 
estimated  average  cost,  of  production  per'  iinit  for  six  times  a  week  chip- 
ping is  80  per  cent  as  much  as  that  for  once  a  week  chipping,  whereas  the 
three  times  a  week  is  73  per  cent  and  the  two  tim.es  a  week  77  per  cent  as 
rnuch  as  the  once  a  v/eek  chipping.   Thus  •  the  estimated  cost  of  production 
is  considerably  less  when  the  trees  are  chipped  more  often  than  the  normal 
practice  of  once  a  week  chipping,  mainly  because  many  of  the  fixed  charges 
or  "overhead"  expenses,  such  as  for  fire  protecti')!:,  taxes,  maintenance, 
and  supervision  are  independent  of  yield  and  are  constant  for  all  intervals 
of  chipping.   No  apparent  injury  or  detrimental  effect  upon  the  vitality 
of  the  trees  due  to  the  heavy  strain  of  frequent  'chipping  was  noted  for 
the  first  thirty-one  v/eoks'  work.   Work  is  being  continued  on  this  experi- 
ment without  any  winter  resting  period, 
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The  gum  yield  projects  gave  some  interostiri-"  results.   Thirty- 
nine  per  cent  of  the  trees  in  the  Kingsley  Lake  lon{,leaf  thinning  plot 
are  either  dead  or  dry-faced  to  such  an  extent  that  turpentining  work 
on  them  has  t'ecri  discontinued.   These  trees  ¥/ere  worked  with  two  or  more 
French  faces  per- tree.   From  the  standpoint  of  giim  production,  the  oper- 
ation was  distinctly  iinprofi table.   Although  full  details  are  not  avail- 
able, it  seems  probable  that  overcrovi/ded  stands  v;here  the  crovm  legnths 
are  less  than  one-sixtfe.""  of  the  total  height  of  the  tree  cannot  be 
chippgd  profitably.  The  stand  contained  700  trees  -jer  acre,  35  years 
old. 

-The  gum  and  weather  data  gathered  in  1926,  1;'27,  and  1928  have 
been  thoroughly  analyzed.   The  results  show  a  close  correlation  between 
air  temperature  and  yield  of  gum  from  both  slasli  and  longleaf  pine,  on 
the  first  da-y  after  chipping.   Soil  temperature  and  evaporation  also 
were  found  to.  be  correlated  with  gum  yield,  but  to  a  much  smaller  extent. 
Trees  chipped  v/hen  the  average  air  temperature  was.  as  lovif  as  40  degrees 
Fahr.  produced  very  little  giim  on  the  first  day  after  chipping  but  yields 
increased  with  increase  in  tempera tiu-e.  Soil  temperature  uas  found  to 
be  most  effective  in  influencing  g:um  yield  when   it  v/as  slightly  above  air 
temperature;  thus,  when  the  soil  temperature  was  a  few  degrees  belov/ 
air  temperature,  considerably  less  g^om  flowed  than  when  the  soil  tempera- 
ture was  a  few  degrees  above  air  temperature.   Evaporation  had  but  a  slight 
net  effect  on  yield;  a  range  of  40  grams  in  water  evaporation  being 
associated  with  only  10  grams  per  tree  variation  in  fujn  yield,  viiereas  a 
soil  temperature  range  of  34  degrees  was  associated  with  35  grams  varia- 
tion in  gum  yield  and  an  average  air  temperature  range  from  40  degrees  to 
85  degrees  with  120  grains  in  £^\m   yield. 

The  gum  yield  on  the.  second,  third,  or  more."  days  after  chipping  was 
not  found  very  closelv  correlated  with  weather  factors,  but  seemed  to  be 
largely  dependent  upon  .the  first  day's  yield.   The  heavier  the  yield  on 
the  first  day,  the  lighter  the  yield  during  the  reiaainder  of  the  interval 
between  streaks.-  T;'he  results  of  this  study  are  being  prepared  for  publi- 
cation as  a  Govermient  .Bulletin. 

Gum  production  is  most  active  in  the  morning  hours  and  slows  down 
or  may  stop  entirely  in  the  afternoon  while  the  air  temperatures  remain 
relatively  high.   Slight  upward  rises  in  tempera ti'jre  result  in  an  immedi- 
ate increase  in  giam  yield.   It  has  been  suggested  that  daily  or  houi-ly 
changes  in  stem  size  as  sho'jvn  on  a  dcndrograph  ma^'-  reflect  changes  in 
internal  tree  pressure,  which  in  turn  may  affect  yields.   Transpiration 
trends  seem  to  parallel  ^um  yield  trends,  at  least  theoretically.   Some 
fundamental  physiological  studies  are  needed  to  clea.t  up  these  points  and 
throv;  light  on  whether  temperature  changes  effect  the  rate  of  gam  produc- 
tion through  altering  the  gum  viscosity  or  by  influencing  the  internal  tree 
pressures.  Additional  research  is  undoubtedly  needed  before  tbi.-;;  study 
can  be  completed.   Practically  all  of  our  methods  of  chippijuj  'j.^'uiies  are 
dependent  upon  the  answer  to  this  fundamental  q_ucstion. 
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Naval  Stores  and  Firo 

A  study  of  the  relationships  "between  firo  and  resin  yields  in 
naval  stores  operationn  has  been  under  wr.y  since  1950,   Prum  yields  are 
"being  o"btained  froin  hurned  and  unburned  second-:']TOwth  slash  pine  plots 
in  northern  Florida,  During  the  last  year  extensive  surveys  were  made 
in  various  parts  of  the  southern  pine  region  with  the  particular  object 
of  finding  areas  w^iich  had  not  been  burned  for  a  number  of  years.   Several 
such  locations  were  found  and  conditions  compared  with,  those  on  adjacent 
frequently-burned  areas.   Soil  samples  were  obtained  fron  b\irned  and 
unburned  soils  and  those  are  being  analyzed  at  the  Florida  Agricultural 
Experiment  Station  to  obtain  a  measure  of  the  effect  of  burning  on  the 
soil,  A  progress  report  is  being  prepared*   The  effect  of  fire  on  tree 
growth  as  reflected  in  soil  changes  will  be  studied  by  means  of  phytomotcrs 
and  lysimeters,  using  soil  fron  burned  and  unbirrned  areas.   The  influence 
of  the  decomposition  of  litter  and  duff  on  tfoo  growth  will  also  bo  in- 
cluded in  this  study,  inasmuch  as  frequent  fires  prevent  the  accumula- 
tion d)f  litter,  which  should  be  reflected  in  gum  yields, 

Er  OS  ion-S  treamf 1 ow 

Erosion  investigations,  begun  in  1929,  have  been  confined  mainly  to 
the  Silt  Loam  Uplands  of  Mississippi,  one  of  the  raost  seriously  eroded 
sections  of  the  entire  country, 

i 

An  extensive  erosion  survey  has  been  male  of  nine  counties  in  t'lis' 
northwestern  Mississippi  region.   The  follovifin;;;  table  indicates  the  extent 
of  erosion  for  the  total  upland  area  covered  by  this  survey: 


Type 
of  Land  llse  : 

of 

Per 
Total 

Gent 
Land  Area 

Per  Cent  of  Total 
Land  Area  Eroding 

Cultivated  land 
Pasture  land 
Abandoned  land  - 
Woodland 

1         36        : 
;         20 
23 
!          El 

12.2 
8.2 
7.3 
0.0 

Totals 

100 

i                      27.7 

In  two  counties  it  was  found  that  over  40  per  cent  of  the  area  is  • 
actively  eroding,  AssiAming  that  the  nine  coixnties  studied  are  representa- 
tive of  the  4,000,000  acres  Comprising  the  311  fc  Loar.:  Uplands  of  northern 
Mississippi,  at  least  1,000,000  acres  in  this  area  are  actively  eroding, 
v/hich  indicates  the  seriousness  of  the  soil  erosior  problem  there. 

In  order  to  stud}^  the  survival  and  growth  of  various  tree  species 
on  eroded  sites,  and  to  note  their  effectiveness  in  controlling  erosion, 
six  areas  of  about  one  acre  each  were  planted  during  the  spring  of  1931. 
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lese  areas  were  selected  to  represent  typitfal  soil  types  on  which  erosion 
;  serious  in  northwestern  ?;Iississippi.   Approxi;na,tely  9,000  seedlings, 
'incipally  black  locust,  red  oak.  Red  River  oak,  loblolly,  shortleaf  and 
.ash  pines,  were  planted  on  the  slopes  of  erodin;^-  gullies  or  in  rows  from 
to  6'  feet"  apart  on  areas  where  .erosion  had.  not  progressed  to  such  a 
;gree.   The  slash  pii.ie  plantings  are  several  hundred  miles  north  of  its 
itural  range. 

Subsequent  examinations  indicate  that  (1)  sandy  sites  favor  the 
'owth  and  survival  of  shortleaf  and  loblolly  pines;  (2)  as  a  reclaimer 
i"  fullies,  black  locust  is  by  far  the  most  effective  of  the  species 
•ied;  (3)  black  i-ocus^ -gr-ov/s  best,  £)n  si].t_loam  soils  and  does  poorly  on 
3ry  sandy  sites  receiving  no  treatment;  (4)  preparation  of  the' fully  by 
'eaking  in  the  banks  and  ca'tching  the  outwash  resulted  in  better  growth 
id  survival, in  most  cases.   For  example,  the  black  locust  on  three  of  the 
:eas  averaged  three  times  better  height  growth  on  outwash  soils  than 
len  grown  on  top  of  the  bartk  on  the  uneroded  and  imdistimbed  soil  surface. 

Further  studies  testing  cbher  species,  other  planting  methods  and 
irious  combinations  of  forest  tree  seedlings  and  herbaceous  vegetation  are 
3ntemplated  for  1932,   The  effect  of  various  t^;-oes  of  dams  for  erosion 
)ntrol,  the  use  of  vegetation  in  connection  with  dam  construction,  and 
)re  economical  mearis  of  preparing  large  gullies  for  planting,  are  a  few 
t"  the  problems  needin,^  investigation. 

.  Eight  small  plots  v/ere  established  durlu^'  th.e  summer  of  1931  near 
Dlly  Springs,  Mississippi,  in  cooperation  with  the  !•  ississippi  AgricvU tural 
icperiment  Station,  to  study  the  influence  of  vegetative  cover  and  land 
3e  upon  the  rate  and  araount  of  surficial  run-off  and  soil  loss.   The  fol- 
Dwing  conditions  v;ere  represented: 

1.  Cultivated  land  (  2  plots  ) . 

2.  Old  field  abandoned  7  years  (mineral  soil  exposed  and 

erodin^O   (S  plots).. 

■    3.      Improved  pasture    (bermuda   grass). 

4.  .   Native   grass   cover    (Andropogon  sp. ) o 

5.  Twenty-yoar-old  black   locust-osage   orarxge   plantation 

(on  field  formerly  gullied). 

6.  Scrub   oak  v/oodland  cover    (typical   of    inferior   second- 

growth  forest ) . 

These   plots  are   located  on  slopes   of  10   p>?r   cent  andon   similar 
oils.      The  plots  arc   3  by  12   feet   in  size,   and   the   t\¥o  sides  and  upper 
nd  are   isolated  by  sheet  metal   strips   sunken   iato    the  ground  5  to  6   inches. 
heet  metal   tanks,    sunken  into   the  groimd  at   the   lower   end   of  each  plot, 
erve  to   catch  all  run-off  water  and  eroded  material  from  each  area. 
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Between  August  and  December  1931,  the  data  for  15  rain  storms 
were  collected  from  these  run-off  plots,  ^Vhile  the  results  are  of  a 
tentative  nature,  the  trends  seem  consistent.   The  preliminary  results 
are  summarized  in  the  follov/ing  table: 


Type  of  Cover 


Aver  a  ;e 
per  cent 
of  rainfall 
v/hich  ran 
off* 


Totr.l   pounds 

per  -.".re 

of 

eroded 

material 


Native   grass 

20-year  black  locust-osage   orange 
plantation 

Improved  pasture    (bcrmuda   grass) 

Scrub   oak  woodland 

Abandoned  old  field   (average    of 
duplicate   plots) 

Cultivated  land    (Average   of  dupli- 
cate  plots) 


.38 


73 


a.83 

109 

6.98 

36 

7.22 

109 

44.39 

44,183 

48.10 

38,853 

*  Total  rainfall  froia  15  storms  =  12.53  inches  which  fell  duiing  a 
period  of  16  weeks,   formal  annual  rainfall  is  about  50  inches. 

With  such  a  low  per  cent  of  run-off  from  the  plots  with  a  vegetati^ 
cover,  it  is  not  surprising  that  the  total  amo-.uit  of  eroded  aiatori-al  is 
almost  negligiblG,   In  contrast,  the  cultivated  and  barren  ..lots  lost 
large  amounts  of  m.ineral  soil.   Of  the  soil  washed  from  the  barren  site  oi 
abandoned  old  field,  over  half  was  removed  by  three  rains.  A  single  rain 
less  than  an  inch  washed  soil  from  one  of  the  cultivated  plots  at  the  rat( 
of  4,27  tons  per  acre.   The  heaviest  loss  occurred  on  one  of  the  barren 
plots  when  soil  equivalent  to  5,2  tons  per  acre,  v/as  removed  by  a  rain  of 
2.15  inches. 

Because  conditions  under  the  scrub  oak  cover  were  not  comparable  tc 
those  under  a  mature  forest,  additional  run-off  plots  were  established  in 
ouplicate  during  September  1931,  under  the  latter  type  of  cover.   On  the 
two  forested  plots,  the  results  from  six  storms,  between  October  and 
December  1931,  totalling  7.01  inches  of  rain,  v/ere  as  follows: 


Average  per  cent  of  rainfall  which  ran  off 
Total  pounds  per  acre  of  eroded  material 


.54 
73 


Most   of   the   run-off   from   the  forest   plots   occurred  during  only   two  out  of 
the   six  rains.      The  material  washed  off  consisted   of  a   very   small  amount 
of  leaf  litter  and  no  mineral    soil  was  lost. 
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These   results    indicate   that  keepir\g  the   soil   covered  with  vegeta- 
tion probably  affords   one   of   the  most  effective' and  .economical  means  of 
controlling  soil  movement.      The   technique  of   reclaiiaing  gullies  by  estab- 
lishing forest  and  herbaceous  cover  needs  much  additional    investigation. 

The   present   erosion  studies  under  way  at   -'oily  Springs  will  be 
continued.     Measurements  on  the  run-off  plots  will  be  taken  currently 
during  1932,     Additional   plantations  will  be   established  to  determine-   the 
effect  of  forest  planting  in  rehabilitating  guJlied  lands. 

Financial  Aspects   of  Private   Forestry 

The  future   of  the   business   of  growing  cro^is   of  pine   timber   in  the 
South  by  farmers,    corporations,   and   other   ovmers   of  private   lands   will   de- 
pend upon  the  possibilities   of  profit.      The   plan  for    the  financial  aspects 
of   timber -growing  project  under  way  by   the  Southern  Station  calls  for   an 
analysis   of   information  taken  on  a  number   of  areas  \'v1iere   forests  are  being 
grown  and  harvested.      These   data  on  costs  and  returns   obtained  from  farm 
woodlands  and  from  many  and  varied  examples   of   lajrgor  holdings  will  bo 
pieced  together  and  analyzed  to   bring  out  the   economic    factors  and  condi- 
tions which. favor  as  well  as   those  which  militate  against   the   grov/ing  of 
timber   crops  'as  a  business  ventxire.     Results  will  be  made  as   spec-if  ic  as 
possible   so   that   owners   of  forest   land  may  apply  them  to   their  particular 
conditions,  .  '... 

The  pr*oject  has  been  divided   into   two   parts.      First,    in  order   to   ob- 
tain a  general  background,    a  study  of  average  conditions   on  the  farm  v;ood- 
lands  was  undertaken  by  county-wide   surveys   in:  each   of  the  principal   southern 
timber  types,  .  Following  this,    case   studies    of   specific   examples  of  various 
types  of  holdings   where  many   phases   of  forestry  and  methods   of  utilization 
are   practiced  will   complete   the  picture. 

This  project  has  been  under  way  for   two  years   v.lth  practically  the 
entire   time   spent   on  county-wide,  surveys.      At  the   end  of  the   first' year, 
field  work  had  been  completed  on  seven  county-wide   sixrveys    (Alcora  County, 
Miss.,   Appling  County,    Ga.,    Loc   County,   Ala,,    Bcaufoi^l-t  County,    N.    C, 
Washington  County,    Fla. ,   Bradford  County,    Fla, ,   and  Hamilton  County,    Fla^) 
and-first  drafts   of  reports  had  been  completed  on  four  of   the   counties 
(Alcorn,   Appling,   Lee,    and  Washington),      D-ixin-^  tJic   last  year,   two  of    the 
[original   reports,   Appling  and  Washinp-ton  Counties,   were  revised,   and    the 
llatter  was   published  by  the   Florida  Forest  Service  as  Bulletin  No,    7,   June, 
1931,   under   the    title   "Financial  Aspects   of  Growing  Southern  Pine,  Washing- 
ton County,   Florida."''   Freliminr.ry  reports  were   prepared  for    the  remaining 
jlthrce   counties.      Three  additionri,l   counties    (Hempstead  County,   Ark.,   Polk 
iCounty,   Texas,    and  Union  Parish,    La,)   were   covered  by  field  work  using  far    ■ 
iSmore   intensive  methods,   and  reports   of  these   counties  are  now  being  prepared, 
|Plans  for  the   coming  year   call   for   but   one  additional   county  survey '(Pearl 
iRiver  County,  Miss.),   making  a  total   of  twelve   in  all.      The   cbunties   selected 
ilfor    study  were  pretty  well   distributed  over    the  territory  of  the  Southern 
ijstation  and  represent   all  the   important   pine  types   of   the  region.     Much   of 
'the  coming  year  will  be  devoted  to   case   studies  of  large  and   small  holdings 
varying  as  to  final   products,    timber  types,    stands   and  forestry  practices, 
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A  few  facts  rG£'ard.ing  three   counties   studied  in  Florida  will  "be 
included   in   this  report,  ,  These   three  counties  are  Hamilton   County   in 
north  Florida,,   Bradford  Couiity  in  northeast  Florida,   and  Osceola  County 
in  the   southern  part   of  the    state.      Hamilton  and  Bradford  are  very  similar 
as  to    stands  of  timber,  both  having  essentially  -"-oung-  stands    (average  age 
20-25  years)    of  lon£:leaf  and  slash  pine  with  poor    stocking   (14-16   per  coit 
of  normal).    .The  hoard-foot   volume   per  average   acre   of  pine  trees   3   inches 
and  larger   in  diameter  at  "breast  height  was   980   for  Hamilton  and  1,140 
for   Bradford,    and  the  average  annual   growth  'oer  acre  was   115  "board  feet 
for  Hamilton  and  43  "board  feet  for  Bradford.      The   smaller   increment   in  ■ 
Bradford  County  is  d^-.e   to  heavy  mortality   in  trees   remaining  frcan  the 
virgin   stand  which  have  heen  "boxed   for  turpentine,    and  which  form  a  larger 
proportion  of    the   stand  than    they   do   in  Hamilton  County,      In  "both  counties, 
well-stocked  stands  wore  also  fo\ind  with  incroments  running  up  to   500  or 
even  700  board  feet  per  acre   per  year.      The  average   income   per  acre  of 
forest   land  in  1929  from  the   two   counties   was  as  follows: 

Cash  Income 

Naval  stores  leases 
T  imb  e  r  s  tum  pa  ge 

Total  cash  income 
Excess  of  Increment  over  Cut 

Income  corrected  for  depletion 
Non-cash  Inco;-,ie-fuelv/ood  and 
grazing 
Total 
Taxes 

It  is  evident  that  Hamilton  County,  even  with  average  stands  poorly 
stocked  (14  per  cent),  presents  favorable  inducements  for  profitable  timber 
operations  (1929)  v/hilo  profits  in  Bradford  Corint;-  were  practically  confis- 
cated by  taxes.   With  modified  taxes  and  better-stocked  stands,  timber  op- 
erations in  these  tv;o  counties"  should  prove  proiitr.:ble  under  normal  market 
conditions. 

Osceola  County  in  southern  Florida  r)rosents  a  very  different  picture' 
The  sparse  original  stands  of  poor  Q[uality  virgin  timber  have  been  cut  from 
75  per  cent  of  the  area,  and  very  little  restocking  has  trken  place,  and 
practically  no  possibilities  of  profitable  timber  operation  can  be  shown. 
It  seems  inevitable  that  the  land  area  reverti.i,":  to  the  state  for  taxes 
which  range  from  ^IS  to  ;%69.per  acre  will  increase  beyond  the  1929  stage, 
which  is  18  per  cent  of  the  county  area. 

In  considerin;^  the  ten  counties  studied  to  date,  unfavorable  condi- 
tions for  timber  growing,  were  as  follows: 

1,  Stands  understocked  or  deficient  in  number  of  trees, 

2,  High  taxes,  particularly  in  certain  counties, 

3,  Poor  forestry  practices  which  penalize  the  future  possibilities 
of  profit. 
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Hamilton 

Bradford 

^^   .34 

^?   ,32 

,36 

,80 

■■;  ,70 

.1551.12 

$;;121 

op   ,53  Depletion 

^   ,91 

$   .59 

,.10 

,17 

;;;i..oi 

^   .76 

■'p    .13 

#5   ,56  • 

4.  Poor  marketing-  methods, 

5.  Depression  in  agr'icultui'e   encouraging^-  over-cutting  of  wood- 
lands   to   obtain  ready  cash. 

6.  Poor   regeneration  of  longleaf  pine   due    to   frequent  uncon- 
trolled fires,   hogs,   and   lack   of   seed  trees. 

7.  Poor   quality  of  soil   on  certain  areas. 

Conditions  favora'ole   to  growing  timber  as  a  business   proposition 
were  as  follows; 

1.  Rapid  growth  of   southern  pines,    excoot   on  the   poorer    sites, 

2.  Good  natural  regeneration  of   southern  pines   except   on   some 
of  the   cut-over  longleaf  pine   lands, 

3.  Large   increments   per  acre  under   very   simple  management,    chiefly 
protection  from  uncontrolled  fires  and  cutting  conservatively. 

4.  Available  markets   sufficient   to    guarantee  reasonable   profits 
for  well-stocked  areas, 

5.  Reasonable  costs,    including  taxes,    fire  protection,    labor,    etc., 
except  for   limited  parts   of  the   region. 

6.  Diversity  of  forest  products,    lumber,   naval    stores,    railroad 
ties,    piling,   poles,    pulpwood,    etc, 

7.  Availability   of   good  forest  land  at  reasonable   cost. 

8.  Relatively  lovir  planting -costs  and  rapid    grov/th  of   southern  pines 
in  plantations. 

The    studies   of   the  financial   aspects  of  timber-growing  thus  far    in- 
dicate  that   southern  pine   lands,    if   reasonably    Litocked,    promise  fair   return 
on   their  present  values. 

New  Public  Domain 

A  forest  economic   study  of  the  "New  Public  Domain"  v/as  inaugurated 
in  the  South  on  December  1,  1931,   During  December,  Assistant  Forest  Econ- 
omist R,  B.  Craig,  who  is  in  charge  of  the  project,  spent  three  weeks  in 
Mississippi  obtaining  pertinent  data  on  taxation  and  tax-delinquency,  and 
acquainting  himself  with  field  conditions. 

During  1932,  the  seven  other  states  in  tlie  juTlsdiction  of  the 
Southern  Station  will  be  visited  for  the  purpose  of  obtaining  a  general  view 
of  the  tax-delinquency  situation  in  each.   Following  this  broad  survey,  one 
state  will  be  selected  for  more  intensive  study. 

The  objectives  of  this  study  arc:   (1)  to  determine  the  location,  ex- 
tent, and  status  of  tax-delinquent  lands  in  the  ci;2ht  states  under  the 
jurisdiction  of  the  Southern  Forest  Experiment  Station;   (2)  to  determine 
the  causes  of,  and  trends  in,  tax-delinquencv,  particularly  as  it  affects 
forest  land;   (3)  to  determine  the  desirability  of  utilizing  this  land  for 
forest  production  and  the  desirable  lino  between  Federal,  state  and  local 
public  and/or  private  ownership;  and  (4)  to  work  out  and  recommend  practi- 
cal measures  for  the  handling  and  use  of  those  lands. 
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In  each  state,    certain  typical   counties   v/ill  "be    selected  for 
intensive   study  on   the  "basis   of  the   prevalence  of  tax-delinquency  and  the 
potential    forest   possibilities   of  .their   pu^blic  domain.      These  data  will 
later  be   extended  to    tl\e  whole  s.tate.      Cooperation  from   the   individual 
states  will   be  an   important  aspect   of   the  project. 

Forest  Survey  -    (    Bottomland  Hardwoods) 

The  first  appropriation  for  the  Forest  Survey  in  the  South  made 
.''''25,000  available  July  1,    1930,    for  the   inau,5uration  of  work  in   the  bottom- 
land hardwoods    of   t]\e  ITississippi  Delta  region.     As  mentioned  in  last  year's 
report,    less   is  knov/n  concerning  the   present  co?iditions,    potential   produc- 
tion,  and  profitable  land  use   in   the   southern  bottomland  hardv;ood  region 
than  for  any  other  major   forest  region  in  the  cnmtry.      Lack  of  ^knowledge 
on   tree   species^   forest   types,    differentiation   ;.~.f    sites,    and  the  mode  of 
attacking  the  problem  in  general  made   it  necessary  that  careful   and  thorough 
preliminary   investigations  be   carried  on  prior   to    the   preparation  of  a 
working  plan  and  actiially .  starting  field  work.      Considerable  time  was   spent 
in  outlining  and  testing  out  plans   in  various   parts   of  the   bottomland  regior 
in  order 'to   develop  a  method  f or • the   Survey, 

Actual   field  work  on  a  preliminary    test  cruise  was   started  in  north- 
eastern Louisiana   on  Ilarch  25,    1931,   and  by  J'one   15,    1931,    the  503,000  acres 
in  East  and  West  Carroll  Parishes  had  been  covered.      Data  were  taken  on  ten 
separate    survey   lines   3  miles  apart,   each   of  v/hich  was   n.ui  due  west  begin- 
ning at   the  Mississippi  River.     Along  these   lijios,    data  wore   taken  on 
quarter-acre   sample  plots  every  ten  chains.      It  took  two   crews   of  three 
men  each  two  and   one-half  months   to  gather   the  rofaiired  data  for   those  two 
parishes.      The   data  v/orc   then  partiallj?'  worked  up  in  the  New  Orleans   office 
before  being  sent   to  ¥/r»shington  for   further  analysis   in  the   Office  of 
Forest  Measurements, 

This   preliminary   survey  gave  ?iccurate   data   on  the  area  of  various 
timber   types  and   conditions  and   the  volume  of  tiraber   for    the   two   parishes, 
and  also    served  to  test   out   the   tentative  workin,'^'  plan.      Some   changes  were 
necessary  before   the   final  survey  coidd  be   started   on  a  large  scale. 

In  East   and  West  Carroll   Parishes,    the   prelininary  survey  showed  64] 
per  cent  of '  the    land   in   forest  and  831  million  board   feet    (gross   scale), 
of  which  35  per   cent  by  volume   is   in  virgin  ti  -iber.      However,    t!ie  area    in 
virgin   timber  comprises   only   12,6  per   cent   of  tlie  total   forest  area.      Tables 
have  been  prepared  showing  the  total   board-foot   volumes  by  species,   by  con- 
dition  (virgin,    second-grov;th,    old  fields,    etc.),    by   sites    (bottomland, 
terrace,    swamp,    river  margin,   new  batture  land,    and  uplands),   and  by  forest 
types    (nine   principal   types  will  be   differentiated).      The  total   volunie  has 
also  been  separated  on  a  basis   of  log  grades.     A  cull   factor   of  1,79  per 
cent   due   to  visible   defects   in  merchantable  trees  due   to  fire,    rot,    etc., 
was  arrived'  at. 


-20- 


The  analysis   of  the    preliminary   test.. indicated  that  the  forest 
resources  of    the  "bottomlahds   can  he   obtained  within  satisfactory  limits 
of  accuracy; hy  runniiv-.  lines^iO  miles, apart  and    taking  detailed   information 
on  sample  plots' of  one-quarter' acre  or   less   in  size,  every   660  feet  along 
each^line  '  on  ih'6  forest  l'd,"nds.'  - 

*''Piris  'damage"  was  ■"nk)t^d  on  82,'5  per   cent   of    the  total   number  of  plots 
taken  in  the  preliminary   survey.      In  spite  of  the  relatively  moist  natire 
of  the  "bot'tomlands,    there-are  perioxis   of   extreme  drought   vhen  the  forest 
ar^as  are   sub ject'to 'severe  Injury,  from  fire.      From  a   study  of  the    fire 
scars,    it  m^as  found  that  fires  were   particularly  numerous    in  1916,    1924, 
and  to  a   lesser  de^ee  in  the  > summer  and  fall   of  153C,    and   the   early   spring 
of  1931,      Fires  -in  themselves-  seldom  destroy  hard,wood  trees,  but  fungi 
causirlg  butt  rot,   heart  r6t   or   other   decay,    invariably  follow  fire  and  gain 
entrance  thro\:igh   the  fire   scars. 

'".    ""      With  a' fev;  minor   exceptions,    no  adequate  and  relip.ble   volume    babies 
for  the  bottomland  hardwood  region  have  been  made.     Red  gum  and',  green  ash 
volume  tables-,   based •'ori"measiir-ements  taken,  in  192B,    were  made    in  March, 
1931,'  "Additional   -frees   of  all .  species    in  old  and  second-growth  stands 
were* measured  during  the' 'summer,  of  1931.     Analysis    of  these   data   shov/ed 
that  a  definite   relation  exists  between  the  breast-high  diameter   outside 
of  bark  and    the   diameter   inside   of  bark  at  the   end  of   the   first  16-foot 
log.      However,    the  ratio   varies   for   different   species  and   glzSS.      'Above 
the   first   IB^foot   log,    the  taper   for  most   hardv\food   species   is  quite  uni- 
form.''; These  ratios  and    tapers  have  been  used  in  making  up  a  series   of 
^volime  'tables  based  on  the  Scribner  Decimal   G  Lof  Rule,   and   the   species 
'fitting  each  ratio   table  have  also  been  determined,  .     •.     .       .       - 

^  ,    .  Measurements  were  made   to   determine  the  voluiue   of  top  and  limbv/ood 

'in  hardwoods   for   each  1,C00  board  feet,    log  seal.?.      The  material   in  the 
tops  and  branches   of  187  trees   in  Louisiana  was  measured  in   four-foot 
lengths  and  the   volumes   calculated.      The  results   from  these   dato.   shovired  a 
volume   of  about   1   1/4  cords   per  thousand  board   feet   log  scale    (using  90  cubic 
feet   per   cord)    for   trees  18   to   20   inches   d.b.h,   and  about   one   cord  for 
trees   28   to   35    inches   d.b,h. 

It   is   expected  that  work  on  the   final  basis  will   be  begun  in  the 
bottomland  hardwood  region  in   the   state  of  Mississippi   early   in  1932,    do- 
pending  on  field  conditions    there. 

Forest  Survey  -gSouthorn  Fine) 

$40,000  were  made  available   July  1,    1931,    to   inaugurate   the   Forest 
Survey  in  the   southern  pine   region.     A  tentative  working  plan  for   this 
phase  of  the  work  v;as  prepared,    the   preliminary   field  work  was  begun  in 
Pearl  River  County,   Mississippi,    October  26,    1931,    ,?jid  was   practically 
completed  by  the   end  of  1931,      In  the  pine   survey,   a  plan  similar   to    the 
one  used  for  the   hardv/oods  was   followed,    though  it  was  necessary   to    set 
up  different  forest  typos  and  sites  to  fit  the   conditions.      Special   em- 
phasis wv.s   placed  on  a   determination  of  the  amoiju-it  and  distribution  of 
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pine   seed  trees  and  reproduction  on  cut-over  a,reas.      Of  the   total   area 
of   510,000  acres    in  Pearl-  River  County,   approximatelj'-  90  per   cent   is 
forest  or   cut-over  land.      The   present   forest   conditions    in  per  cent  of 
total  area  of    the   county  are  approximately, as   follov/s:'    virgin  or 
culled  timber,   10  per  cent;   cut-over  with  some  seed  trees,  47  per  cent; 
cut-over  and  denuded,    29  per   cent;    second-grov/th,   4  per  cent.      The 
"balance   of  10   per   cent   is    in  cultivation  or    in  non-forest  types* 

M&ny  inquiries  as  to  timber   stand'  and  grovrtiv  for  particular  parts 
of  the  South   indicate   the  need  for   just   such   informat'ion  as   the   Survey 
is   td  obtain;      In  Mississippi,    the  Mississippi    Acsearch  Commission  has 
agreed  to   cooperate  with  the   Forest  Survey  in  obtaining  information  con- 
cernihg  the   timber   resoiirces   of   that   state.      This   cooperation  will   amount 
to  .$25j,000^   contingent  upon  the  action  of  the  next  Legislature, 

The  hatdwood  and  pine   dutveys  will  be   corabinetf  under   one  organiza- 
tion,  with  crews  alternating  between  the   two  re.lons  according  to  the  best 
working  periods   in  each..     Active  work   in    the  pi.'ie  region  should  get  under 
way   in  the   spring  of  l932.     The  rate   of  progress  will   depend  not   onlj'-  on 
the  extent   of   the  Federal  appropriations   but  aloo  on  the  amount   of  coopera- 
tion furnished  by  forest   land   owners,   associations,    states,   etc. 

Forest  Pathology    (Pine) 

Studies  of  the   diseases  of  trees  and  forest   product's  were   continued 
by  the  pathologists  assigned  to   the  Southern  Station  by  the   B\ireau  of 
Plant   Industry.      The    study  of   the   seedling  .disease   of  longleaf,    caused  by 
Septoria  acicola,    viias   continued  as  a  major  project.     Minor   stidies   dealt 
with  basal   decay   in  southern  pines  and   rotting  of  slash. 

The  larger  part    of  the  work  with   the  brown-spot  needle  blight   of 
longleaf  pine   seedlings  has  been  concentrated  oii  areas  of  natural  reproduc-" 
tion  near  Bogalusa,    Louisiana,   but   near   the   end   of  1931  an   extensive   survey 
was  made  to   determine   the   prevalence  of  the   disease   in  various   sections 
of   the  South  and  .to  obtain  additional    information  on   the   relation  of   the 
disease   to   fire. 

Slow-growing  seedlings  are  being  sprayed  and  measured  -ea-ch  sujniner,- 
When  the  growth  of   20  sprayed  plots   was   compared  with  that  of  20  unsprayed, 
it  was  found  that    the' sprayed   seedlings  averaged  taller   in  17  out  of  20 
pairs   of  plots..     Had   tlie  treatments  been  inef elective,    it   would  be    expected 
that  the  seedlings  on  10  out   of  20   sprayed  plots   would  be  taller  and  10 
shorter   than  those   on  the   corresponding  unsprayed  plots.      This   difference 
of  7  plots    signifies  that  the   greater   growth  is   dvie  to  control   of    the  disease 
through   spraying,   which  is   the   only  way  in  which,   the  two   groups   of   seedlings 
have  differed   in  treatment,... 

The  effect   of    the  brovm-spot    on  the   devolopnnent  of  forest  plantations 
is  being   tested  by  spraying  several  hundred'  seedlings   once   or   twice  a  month. 
By  the   end   of    two  years   in  the   field,   averag.B   diarr.eter   grow/th   of  unsprayed 
stock  was   one-third  below  that  on  adjacent   sprayed  plants,.     There  was  a 
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mortality  of   8   X)2r   cent  among  unsprayed  plants,   ascribed  to   the   defolia- 
tion  effect   of  the   disease,    compared  with  no  mortality  vihere   sprayed. 

A  study  of  the   relative  effectiveness   of  different  sprays   for   the 
■1931    foliage   indicated  that  lime-sulphur   gave  tJie  most   effective   protection 
against  the  disease.      The   treatments   listed  in  the   order  of  relative   ef- 
fectiveness   in-1931   are:      lime-sulphur,    Bordea-oj:  mixture,    zinc'-sulphate 
plus  lime,    casein,   and  colloidal    sulphur.      It  has  "been  demonstrated   that 
casein,   which  was  at  first   employed  solely  as  an  adJie^ive,   materially 
reduces  hrovm-spot   infection  vi/hen  used  by   itself. 

Data  have  been  gathered  on  the   rate   of   seasonal   development  of  the 
brown-spot.      Analysis   of   the  figures   indicates    that   in  the   dry  growing 
season  of  1930,    the  higliest  periodic   increase   in  disease  occurred  during 
the   interval    ftrom  September   15   to  September   30  after  a  drought  of  early 
spring  and  summer   had  been  broken.      In  the  wetber   season  of  1929,    the 
greatest   increase    in  disease   took  place  betv/een  July  15  and  July  30. 

The    influence   of  grass   and    sedge   on  needlR   infection  is  being  studied. 
By  denuding  various  areas   of  all   grass  and  herbaceous  vegetation,    the  ai'nount 
of   disease  was   doubled  for    the   first   season  and  tripled  for   the   second. 
Heavily  mulched  plots  Jiave  been  established  v/here   the   grass    is  being  kept 
out   to   determine    the  effect   of  root  com.petition  on  seedling  development. 
Chemical    fertilizers  have  been  applied  to  a  nuaber    of  areas   to   determine 
if   their  use  will   result   in  a  reduction  of    1he   disease. 

In  an  ext'^nsive    survey   of  the   1  on gieaf --region   from   Texas   to   South 
Carolina,    involving  20   localities,    it   was   found  that  a   single   fire   reduced 
the   disease  on  all  areas   for   the  first   season  and  to  a  lesser   extent   on 
14  areas   for   the    second. 

Forest  Pathology    (Hardvifoods  ) 


The  hardwoods   of  the    lower  Ilississippi  Vallcj-  have  been  given  ;)raG- 
tically  no  attention  by  forest  pathologists   in   t  e   past.      ¥/ork   in   this    field 
was    inaugurated   in  July,    1931,    when  new  appropriations   were  made  available 
for   that   purpose.      The   first  work  was  beg^on   in  Louisiana  by  Dr.    L.    0.    Over- 
holts  and  Frank  Kaufert.    Collections   of  wood-rottinf    fungi  were  made   and 
data   obtained  as   to   the   type   and   importance  of  the  m.ore   cominon  hardwood 
decays.      The   season  was   an  ideal   one  for   collecting  fruiting  bodies   of    the 
wood   destroyers.      Some   450  collections   of  sporonhores  and    their  associated 
decays  were  made.     Although  the  final   identifications  have  not  been  deter- 
mined,   the  group  promises  to  yield  at  least  a   few  new  species.      It   is  be- 
lieved that  the   collection  included  most   of  the   important  wood-destroying 
fungi    in   the  hardwood  region.      Two  fungi   were   foimd  fruiting  upon  livo  rod 
gum  trees,    vihich  vas    t.^e   first  case   of   record  wliore   sporophores  had  been 
found  upon  living  trees   of   this    sp3cies.      Pure   cultm-os   of  the  most   imnort- 
ant   decay-producing  organisms  were  made   in    the   field  from   the  fresh   natorial. 
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A  study  of  the  relation  "betv/een  fire  scars  e.ncl   heart  rot  of  living 
hardwoodi;treos  was  be^.un.   The  data  thus  far  collected  seem  to  indicate  thai 
90  per  cent  or  more  of  the  decay  in  merchantable  iiardwoods  originates  fran 
fire  scars.   It  has  not  yet  been  possible  to  work  out  a  relationship  be- 
tween age,  size,  or  shape  of  fire  scar  and  the  extent  of  decay.   Decay 
which  enters  through  fire  scars  affects  not  onl}^  the  merchantable  timber, 
but  may  be  even  more  daiiiaging  to  young  stands;   it  appears  to  be  the  cause 
of  high  mortality  in  inunatuTe  timber  stands,  ."Tore  work  upon  these  problems 
is  necessary  before  final  definite  statements  can  be  made. 

Products  Pathology 

Work  in  forest  products  pathology  has  been  largely  a  continuation  of 
devising  efficient  methods  for  controlling  sap  stains  and  molds  in  domestic 
and  export  lumber  and  logs.   The  results  of  for;.ier  tests  have  been  largely 
confirmed  by  the  tests  in  1931;  the  ethyl  mercury  chloride  and  the  borax 
treatments  have  continued  to  give  satisfactory  control. 

Two  other  luraber  dips  tested  at  several  raills  this  year  gave  encour- 
aging results,  sodium  tetrachlorphenolate  on  hardwoods  and  sodium  ortho- 
phenyl  phenate  on  pine.  An  ethyl  mercury  compound  v/bich  showed  up  well  in 
the  preliminary  tests  is  now  being  sold  under  the  trade  name  of  Lignasan 
and  has  been  adopted  by  one  hundred  or  more  sou.thern  pine  and  hardwoodmills 
with  results  generally  satisfactory.  Investigation  of  the  few  cases  where] 
the  results  were  unsatisfactory  show3d  that  the  methods  of  application  werj 
often  at  fault.  Efforts  are  being  made  by  the  manufacturers  of  Lignasan  tj 
increase  the  efficiency  and  permanence  of  their  product  and  to  reduce  the 
possibility  of  injury  by  its  toxic  properties.  Borax  has  not  been  adopted 
as  yet,  although  tests  are  being  run  at  the  present  time  by  borax  manufac- 
turers, the  results  of  v/hich,  if  satisfactory,  will  no  doubt  stimulate  its] 
use.  Other  promising  compounds  need  to  be  tested  further  before  definite 
recommendations  can  be  made;  their  adoption  by  the  lumber  industry  will 
then  depend  largely  on  the  manufacturers.  Soda,  the  principal  dipping 
compound  used  during  the  last  20  years,  has  bejn  six'wn  as  definitely  in- 
ferior in  the  preliminary  tests. 

Although  a  few  compounds  have  been  found  to  "{^.ive  satisfactory  conti 
of  stain  and  mold,  the  problem  of  finding  an  efficient' non-mercurial  com- 
pound that  will  be  definitely  safe  from  the  standpoint  of  toxicity  to 
humans  and  equally  effective  on  both  pine  and  hardwoods  is  yet  iinsolvod. 
Our  preliminary  small-scale  tests  this  year  have  revealed  one  treatment, 
a  0.48  per  cent  solution  of  sodium  2  chloroorthophohyl  phenolate,  that  gii 
very  promising  control  of  stain  on  both  pine  and  hardwoods,  ITo  commercial 
ricr.lo  tests  of  this  compound  have  yet  been  made;  it  is  hoped  that  they  can 
be  started  in  1932, 

Application  of  stain  control  methods  at  portable  mills  is  an  import- 
ant problem  which  needs  attention  and  on  which  cor.iparatively  little  work 
has  been  done.   It  is  planned  to  begin  a  study  of  this  problem  during  1932i 


-24- 


Commercial  testr-  in  1930  of  a  number  of  chemicals  showing  promise 
in  preventing  deterioration  in  stored  logs  revealed  two  or  three  to  be 
effective  in  controlling  stain  and  decay,  but  none  definitely  preventing 
insect  attack.   The  insect  control  phase  presents  a  difficult  problem  and 
the  search  for  a  combination  stain-preventive  and  insect  repellent  will 
be  carried  on  durin,?  1932  v/ith  some  help  from  members  of  the  Bureau  of 
Entomology.  Hecent  small-scale  tests  have  revealed  one  or  two  promising 
chemicals  which  will  be  tested  on  a  commercial  sc£.le  in  the  near  future. 

Preliminary  tests  of  a  number  of  chemicals  were  established  to 
determine  their  value  as  pre-treatments  for  southern  pine  poles,  posts, 
and  piling. 

In  addition  to  the  field  work  outlined  above,  a  number  of  laboratory 
studies,  including  tlie  dissemination  phases  of  the  stain  problem,  relative 
durability  determinations,  and  strength  tests  of  treated  and  untreated 
air-seasoned  l-omber,  are  planned  for  19  32, 

Miscellaneous 


In  addition  to    th.e  current  Station  projects,   considerable   time  was 
spent  by  a   number   of  the   Station  men  in  revisin/^   estimates   of  present 
forest  areas,    timber   stands,    current  and  potential   timber   growth  and  forest 
depletion  for  the   individual    states  and  various    forest    types   in  the   southern 
region.      This    information  v;as   called  for    in  connection   with  a  revision  of 
the   last  report   of   this   kind  made  by  the   Forest   Service   in   1920    (Sonate 
Resolution  311,    Capper  Report),      The  present  revision   represents   the  best 
information  on  the   general  forest   situation  in  19  30   that  could  be  had   from 
readily  available   sources.     Accurate   data  will  not  be   had  until   such  time 
as   the  field  can  be  covered  by   the  Forest  Survey, 

Several  members  of  the  Station  staff  assisted  in  the  preparation  of 
a  forest  type  classification  for  the  southern  foroi^ts,  in  cooperation  with 
the  forest  type   comi.aittee   of    the  Society  of  i^unerican  Foresters. 

During  the   year  a  card   index  was   prepared  for  the   Station  photograph 
collection.      This    involved   the   typing  of  about   12,500  cards,   v/hich  are 
grouped  according  to    subjects  and  which  refer  to  approximately   5,100   photo- 
graphs  taken  since  the  Station  was    established. 
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of 
SOUTHSPJT  JOREST  EXPERIJffiITT   STATIOIT 


January  1,    1933.    -  D^ce.v^^ev  ?1,19?2 


General  -■■,'.■-  •     ■  •  ■ 

This   report   discusses  "briefly  the  proe:-ess  of  forest   investii'a.tions 
under  way  at   the   Southern  Forest  Experiment   Station  during  1972,    tog'sther 
with  plans  for  1933.      It   marks   the    t'^elfth  in  a    series  of   reports   th^.t 
have  been   issued  annually  since   the   Sta.tion  was  established  in  July,    1921. 
This  regional   forest   experiment    station   serves   the   territory  extending 
from  Georgia  and  Florida  west^a.rd  to   eastern  Texas  and  Oklahoma,    and  in- 
cluding a  land  area  noW'  in  forest   or  available   for   timber  grov^ing  of 
approximately  155,000,000  acres. 

The   South  is  greatly  in  need  of   information   that    can  best  be   obtained 
through  a  broad  forest   research  -program.      The   Southern  States   constitute   the 
most   important   forest   region  in  the  United  States,    a  territory  capable   of 
producing  one-third  of   the   nation's   timber   requirements.      Solution  of  the 
South' s  problems  of  forest   growth,    forest  protection,    and  forest   land  use 
is  necessary  for  the   region's  fullest  economic  development.     Forest   in- 
dustries have  played  a  prominent  part   in  the   region' s  economic  advancement, 
and  present   trends   in  industrial   forestry  point  with  certainty   to   future 
expansion  in  forestry  a.ctivities.      The  demand  for   the   information  ^jrhich 
forest   research  can   supply  is  becoming   increa.singly   insistent.      It   is 
generally  recognized  that   forest   research   is  a^  long-time  undertaking   suited 
to  public   rather  than   to  private   enterprise. 

The  South  embraces   such  a,  large   territory  and   s'j.ch  a.  variety  of 
forest   t'rpes  and  conditions   tha.t   an  a.dequate   forest   research  program  calls 
for  field  investigations  at  many  points  throughout    the   region.     ITone   of 
the  major  forest   research  problems  of   the   South  is   limited  to   any  one  Sta.te . 
On   the  other  ha.nd  these  problems  must  be  v'orked  out    separately  for  different 
parts  of   the  region,    as  variations  occur  even  within   the   same   forest   t:,/pe. 
These  facts  have  been  taken   into   account   as  far  as  practicable   in  formalat- 
ing  the  programs  of   the   Southern  Forest  Experiment   Station.     Although  the 
Federal   research  work  under  way  at    this  Station  has   greatly  expanded  since 
1921,    much  more  must  be  undertaken  before    the  neads  of  the   region  as  a,  whole 
can  be  adequately  met. 

Practically  all   the   forest   land  in   the   South  is  priva.tely  owned. 
National   forests  in  the  Sta.tion'  s   territory  include  but  a.  very   small  nart 
of   the  South' s  forest' land,    and  Sta.te   forests  even  a  smaller  part. 


AESA..  OF.  NATI/QIIAL.  ?0:RESTS  AND  STATE  FORSSTS  IN.  EIGHT 
SOUTHERN  STATES      June  gO<  1932. 


National  Forests 

State 

Forests 

Approved  for 

No* 

Name  of 

Net  area 

purchase  but 

of 

Net 

State 

forest 

a.cquired 

not  acquired 

Total 

units 

area 

Alaibama. 

Ala.bama 

129.874 

4.651 

134,535 

12 

8,905 

1/ 

Arkansas 

Ouachita 

826.887 

17.254 

844.137 

1 

25 

Florida 

Choctawhatchee  248,455 

4,066 

252.531 

0 

- 

Ocala 

183.950 

543 

184,503 

Osceola 

145,403 

2,358 

147.751 

Georgia 

2/ 

' 

1 

100 

Louisiana 

Kisatchie 

75,598 

10.252 

85,850 

2 

5.888 

Mississippi 

Homochitto 

65.030 

65,030 

1 

23.000 

Oklahoma 

Ouachita     ) 
(Kiamichi) 
WicMta 

54 ,  579 
51.480 

6.910 

61,489 
61,480 

0 

~~ 

Texas 

4 

5.434 

Total 

1.726.242 

111  .074 

1,837,316 

21 

44,352 

l/  -  O'zark  National  Forest  (428,805  a,cres)  in  northern  Arkansas  not  in  territory 
of  Southern  Station. 

2/  -  Cherokee  (195,700  acres)  and  Nantahala  (134,577  acres)  National  Forests 
in  mountains  of  north  Georgia,  not  included. 


The  Southern  States  are  financially  unable  to  carry  on  all  the  forest 
research  work  which  they  need,  nor  is  it  probable  that  they  win  "be  able  to 
do  so  for  many  years  to  come.  A  considerable  proportion  of  privately  o".med 
forest  land  is  in  the  hands  of  small  lando^^ners  (mostly  farmers)  who  ca.nnot 
be  expected  to  contribute  toward  a  forest  research  proiTa.m  other  than  throush 
regular  taxation  channels.   Some  of  the  more  progressive  of  the  large  corporate 
lando'A'ners  a.re  assisting  in  the  furtherance  of  the  Federal  forest  research 
program  by  setting  aside  portions  of  their  land  for  studies  by  the  Southern 
Station.  The  national  forest  administrative  organization  is  carrying  on  a 
limited  quantity  of  administrative  research- 

It  is  believed  that  the  ma.in  part  of  an  adequate  forest  research 
program  for  the  South  can  be  carried  out  most  satisfactorily  on  Federally     ■ 
owned  land,  under  the  direct  supervision  and  protection  of  the  Federal  Govern- 
ment.  This  means  that  a  well  rounded  forest  research  program  mast  be  conducted 
on  those  national  forests  that  typify  the  important  forest  conditions  of  the 
region.  Where  suitable  national  forest  land  is  not  a.vailable  for  research 
purposes,  the  acquisition  of  experimental  forests  should  be  included  in  the 
national  forest  acquisition  Dro^ram. 


personnel  "    "  ^  '   "  ■""  ~  '   ■ 

T'"ro  v,i,.cancies  on  tiie,., staff  were   filled  d-arin^  19?2:    A-E-   larkernian, 
as  Forester,    \7,^s   assigned   to   the  Financial  Aspects   of  Forestr:'-  project, 
b a ^inninf  January  <i,5th,    and  C'?pt.   I.F.  Eldredse   a.ss-amed  the   directorshit) 
of  the  Forest  Survey  for  the   South  on  March  15th.     Soch  of   thuse  men 
came   to    the   Station  bracked  by   several  ^/'ears  of  experidnce   in  priv-^.te 
forestry  ^"ork  in   the   South. 

Junior  Forester  R. A. Chapmain- was  on  detail   in   the  Office   of  Forest 
Mea.surements.,, at  Washington  during  the   entire   year;   Junior  Forester  V-B- 
Davis  from  Feb ru.3,ry.  1st   to  April   1st,    1932. 

On  December  71,    1932,    tne   Station  Staff   included  35  technical 
men,   a  clerical   force   of  14,    a.nd  3   technically   trained  field  assistants. 

CETTTEES  OF   '.TORK 

The  Station'  s  field  investigations   during   1932  were   centered  at 
six  branch  sta.tions:      Urania,   Louisiana.;   Bo^alusa,   Louisiana;    i.^cHeill, 
Mississippi;    Ca.mp  pichnot,   Florida  (Choctawhatchee  national  Forest); 
Starke,   Florida;    and  Lake   City,   Florida  (Olustee  Experimental  Forest, 
The  Osceola  National   Forest)  .      Two   of   these    centers   of  -^ork  are   located 
on  national   forests;    the   remainder  are   on  private   forest   land,    where   the 
station  is  cooperatin;  with  the   landowners  on  areas  leased  by   the  Station 
for   ex-perimental  purijoses.  ••  ',    .'  . 

There   is  urgent   ne^jd  for   the   acquisition  and  development   of  a.  com- 
plete  series  of   experimental   forests   throughout   the  South,    '-'hich  can   serve 
as  field  centers   of  work,    assure  permanency  for   the  Station' s  field  in- 
vestiga.tions,    and  at   the    same   time  be  used  for  demonstration  a.rea.s.     These 
purposes   can  best  be   fulfilled   in   the   experimental   forests  a.re  Federally- 
owned  and  under   the   direct  protection   and  control   of   the   Sta.tion.      It   is 
estima.ted  that   a  total   of  17    such  experimental   forests   loca.ted  at   stra.tegic 
points   in  the   South  will  be   needed  to   a.dequa.tely  provide    for  future   long 
time  needs.     Most   of  these   experimental   forests   could  only  be  obtained  by 
purcha.se   of   suitable  area.s  in  blocks  of  from  3,000   to  10,000   acres  each. 
Principal    soil    and  forest   types  vrould  be   represented  as  well    -vs   each  ma.jor 
forest   district.      Such  a.   system  of  17   experimental    forests  would  co:rrprise 
an  aggrega.te   area  of  a.round  100,000   acres,    which  could  probably  be   acquired 
at   the  present   time  at   an  average  price   of  about  $7.00  per   acre.     Tno 
acquisition  and  development   of   these   experimental    forests  would  fulfill   one 
of   the  m.ost  urgent  forest   research  needs   in  the  South. 

During   the  past   yea.r   it  has   not  been  pra.cticable   to   investigate 
fully  the  possibilities  of  finding   suitable   ;LXperim.ental   forests  on   the 
Ouachita.,    Kisatchie,    and  Homochitto  l^Tationol   Forests,    although  pre li.. a na.ry 
extensive    surveys  have  been  made  with  this  in  mind.     One   of   the   important 
jobs  ahead  is   tentatively  to    select   experimental    forests   suitable   to   our 
future   needs   and  make   definite   recommendations   for   their  a.cquisition.      The 
present   time    seems   to  be   exceptionally  favorable   for  acquiring   suitable 
areas  a.t    rea.sonable   cost. 


Olustee  Ex-perimental  Forest 

A  considerable  part   of  the   Station's  efforts  during  1932  went   into 
the    development   of  the  Ol'-istee  ^Experimental  Forest,    on  the  Osceola  iTational 
Forest,    near  Lake   City,   Florida.      It   is  planned  to   canter  many  of  the 
Station's   turpentinini,-  investigations  on  this  Forest,    to   siapplant   the  vork 
which  has  "been  under  way  at   the   Starke,   Florida,    branch  since   13:-33.     Most 
of  the  work  at   Starke  was  discontinued  Dece.-nber  ?1 ,    1932,    '^hen  the   Starke 
and  Lake   City  offices  were   consolidated. 

The  Olustee  Fxperimental  Forest   com-prisas  a.  total   of   620  acres 
situa.ted  about  10  miles   east   of  Lake   City,   Florida,    on   the  Osceola  Nation- 
al Forest   and  adja.cent   to   the  main  highway  leadini-  to  Ja.cksonville.      To:i 
acres  were   turned  over   to   the  Bureau  of  Chemistry  and  Soils   in  August, 
1931,    to  be  used  as  a  loca.tion  for  an  experimental  naval   stores   station 
where  a.  number   of  buildir.^gs  have  been   erected  and  equipment   installed  to 
study   the  problems  of   distilling  and  usins  na.val    stores.      It   is  planned 
to   increase   the   620-acre  a.rea  which  is  now  in   two  blocks  (332  and  288 
acres,    respectively),    eventually   rounding  out   this  experimental   forest   to 
about  2,500  a.cres. 

A  25  per   cent   cnaise  of   the    timber   in   the   620  acres  was  made  in 
1931   and  the  area  divided  into   10-a.cre   compartments ■     A  forest   t^^e   map 
was  prepared,   which   sho7;ed  the   following  areas   in   different   t:;^es: 


Cover  tyre 


Area  in  Acres 


Per  cent   of   total 


Lonsleaf  pine 

323 

52 

Slash  pine 

112 

18 

Slash  pine- 
cypress 

S        19 

3 

Long-leaf  pine- 
oak 

11 

2 

Open  (Origin- 
ally lona-leaf) 

155 

25 

Total 

620 

100 

In  Aioril,    1932,    a  soil  m.ap  wa=5  prepared,   by  a.  soil    surveyor  assigned 
by  the  Bureau  of   Chemistry  and  Soils.     A  close   correlation  betw:3en   soil   and 
forest   cover   type  was  found.     A   suniia,ry  of  the    soil    types  and  relative 
proportion  of  the   total   area  which  each  occupies,    arranged     a.ccording  to 
degree  of   drainage,  'is  as  follows: 
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'Jell  drained  (loncleof) 


Leon  fine    sand  (with  hardpan)  21  per  cent 

Blanton  fine    sand  ^  2     "        " 


Moderately  drained(longleaf ) 


Leon  fine   sand  (friable  brown 

horizon)  ?7  per   cent 

Poorly  drained  (  slash  predorrdnating) 

Plunaraer  fine    sand  24  per   cent 

Portsmouth  fine    sand  7     "        " 

"  "  "    ( shallow  phase)  1     "        " 

"    loam  less   than  l/2  per  cent 

Muck  (organic   soil)  8  per  cent 

TOTAL  100  per  c.^nt 

The   road  and  fire  line   development  work  was  practically  completed 
in  1932.      The   fire-line   roads  were  laid  out    to   cut   the  area,  into   10   to 
20-acre  blocks.     Fnere  possible   the   fire-breaks  '.7ere   cut  along  compartment' 
lines  and  fire-lines  were   constructed  around  most   of  the  ponds  and  swamps. 
The   fire-break   system  is  made  up   of  3  classes  of  lines:    (1)    graded  roa.ds 
14   to  20   ft.   wide;    (2)   motorways,    8  to  10   ft.    clea.red  lines   suitable   for 
motor   travel;    and  (3)    8  f t .   fire   lines,    not   open  to  motor   travel   during 
wet  weather.      The   experimental   forest  areas  are   further  protected  against 
fires  coming  in  from  the  outside  by  a  30  ft.    fire-break  a.round   each  of   the 
2  blocks.     Completion  of  the  roa.d  and  fire-line   development  work  was  made 
possible  by  a,  $2,500  emergency  allotment   in  1932. 

In  the   spring  of  1932,   both  blocks  of   the   experimental   forest  were 
enclosed  with  a  hog-proof  wire   fence,    a    total  of  8  l/4  miles,    at   a  cost 
of  $245.00  per  mile. 


a 


An  emergency  fund  allotment   of  $10,700  ha.5  been  ma.de   to   construct 
set   of  headquarters  buildings  on   the  Clustee  Experimental  Forest,    and 
detailed  plans  have  been  drawn  uto  with  the   idea,  of   completing  this  work 
before  July  1st,    1933.      This  develo"Dment  work  will   include   the   construction 
of  a  ranger'  s   residence,    a   small   office,    a.  field  laboratory,    a  greenhouse, 
a   stora-.e   shed,    and  a  work-shor;.     A  water  and   sewerage    system,    electric 
light  plant,    and  telephone    service   are  planned  in   connection  with  the 
buildings. 

The  experimental  work  underts.ken  on  or  near  by  the  Olustee  Experimental 
Forest   to   date   includes   the   establishment   of  42  permanent  plots  (22   thinning 
plots,    15  reproduction  plots,    and  5  fire    study  plots) .      It   is  planned  to 
establish  several   additional  plots   during  1933,   particularly  in  connection 
with  the   fire  and  g"am  yield  pro jects.      Continuous   records  of  air   temperature, 
humidity,    and  rainfall   on   the  Experimental  Forest   have  been  kept    since 
August,    1932. 


Natural  Areas 

D-aring-  1932,    a  forir:^!   report  ^'as  prepared  reconrnendirii-   the    setting 
aside   of   800  acres  of  virgin  lonjleai  pine,    t^rpical   of   the   deep    sand  tr.rpe, 
on  the  Choctawhatchee  National  Forest   in  western  Florida,    to   serve  as  a 
natural   area.      It  was   reco.rriiended  tha.t   no   cutting',    turpentining,    or  de- 
velopment work  of  any  kind  ^e  done  on   this  ar.-a,    in  order   that   it  mifht 
serve  as  a  pernianent   example  of  virgin  £ro-7th  of  longleaf  pine,    with  its 
characteristic   aniaial   and  plpnt   life   and  soil   conditions.     The   setting 
aside  of  natural   a.reris  on  other  Nntional  Forests  in   the  South  will  "be 
recornnended  as   rapidljr  a.s   suit.-^ble   preas  can  ho    selected,    in  cooperation 
with  thj   ad^iinistra.tive    -^orces. 


Ctm532TT  I'.T'^'ESTI GATIOI'TS 


Fire 


Fires  occur   so   commonly  in  the   forests  of   the   South  tha,t   informa- 
tion as  to  their  effect  on  timber  srcrin?  is  of  ^reat   inportance.     Many  of 
the   Station's  projects   involve   the   factor  of  fire,   but   only  those   concerned 
with  fire  damage   are   carried  under  the   fire   study  project. 

Information  on  fire  damage  is  being  obtained  in  part  from  established 
plots  in  second-growth  southern  pine  stands,  burned  over  at  different  seasonsj 
of  the  year  annually  or  periodically  and  compared  with  unburned  check  plots ^ 
Detailed  records  of  tree  growth  are  taken  at  5-year  intervals.  During  19?2 
the  second  5-year  remeasurements  were  made  on  the  15  loblolly  pine  fire  plot! 
at  Urania,  and  the  first  5-yesr  remeasurements  of  the  5  longleaf  plots  at 
McNeill. 

During  1932  four  additional   fire    studies  were   initiated  to   determine 
the   damage   done  by  a.ccidental   fires  occurring  under  the   folio- 'ing  conditions: 

(1)  S---ptember  (1932)    fire   in  a  stand  of  longlea.f  and  loblolly  pines 
ranging  from  seedlings   to   seed   trees,    on  an  area  unburned  for  17   years 
(Urania) . 

(2)  March   (1932)    fire   in  7  and  S-year  old   slash  pine  plantations, 
unburned  for  8  years  (Bogalusa)  • 

(?)   March  (1932)    fire   in  S-year  old  loblolly  pine  plantation,  un- 
burned for  8  yea.rs  (Bogalusa). 

(4)  July  (1932)    fire   in  12-yea.r  old  stand  of  natural  reproduction  of 
longleaf  pine  unburned  for  12  years   (Bogalusa) . 

All   available  data  on  fire   pre  being  assembled  into  a  manuscript 
on  "Forest  Fires   in  the   South,"    the   first   draft   of  which  has  been  completed. 
It   is  realized  that   a   great   amount   of   additional   information  on  fire 
relationships  will  be  needed  before  any   statement   on  fire   in  the  Soi^th  can 
be   considered  adequate.     The  present  manuscript  will  be  more  of  a  progress 
report   than  a  final  publication  on  the   subject. 
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Because  of  the  growing  need  for  a  definite  statement  of  the  Station's 
position  on  the  relation  of  fire  to  the  gro^'ing  of  pine  timber  in  the  South, 
a  brief  suimarv  was  draim  ur;  in  Khe  form  of  a  mimeographed  circular,  dated 
June  21,  19?2,  and  was  given  limited  distribution,  particularly  to  forest- 
ers in  the  South.  This  statem.-nt  represented  the  best  present  knowledge  and 
studied  opinion  of  the  Station  Staff.  Because  of  the  general  demand  for 
information  on  this  subject  an^  the  general  interest  in  the  Station' s  views, 
the  23  points  contained  in  the  previous  sta.tement  are  reproduced  here,  with 
relatively  few  changes.   Some  phases  of  the  subject  are  not  touched  upon, 
such  as  the  influ--;nce  of  fire  on  soil  fertility  and  soil  erosion,  the 
relation  of  fire  to  beef  cattle  productioij  or  to  game  production,  or  the 
influtvAce  of  fire  on  forage  plants  and  range  grasses.  The  importance  of 
these  ph.'ises  is  recognized,  but  they  are  either  outside  the  scope  of  the 
Station,  or  are  a'jraiting  further  inveetiga.tion  before  any  statement  can 
be  made. 

FIBE  STiJSI^SHT 

1.  ITo  general  statement  on  forest  fire  can  be  made  that  is  uniform- 
ly applicable  to  all  parts  of  the  southern  pine  region.  The  solution  of 
the  fire  problem  and  the  desirability  of  using  fire  for  specific  silvi- 
cultural  and  forest  management  purposes  will  differ  with  individual  tracts, 
and  will  vary  with  tree  species,  size  of  trees,  density  of  stand,  quantity 
of  combustible  material  present,  weather,  and  other  factors.  No  single 
set  of  recommendations  can  fit  all  conditions. 

2.  Forest  areas  that  have  never  been  burned  over  are  exceedingly 
rare  in  the  South  a.t  the  present  time.  Fires  caused  by  lirhtning  ha.ve 
occurred  from  an  indefinitely  remote  time  in  the  past;  the  Indians  are 
knovm  to  have  burned  the  woods  for  various  purposes;  and  since  settlement 
by  the  whites  took  place  forest  and  grass  fires  have  occurred  throughout 
the  southern  pine  region  annually  or  at  irregular  intervals. 

3.  Fire  has  caused  great  dr^age  to  southern  pine  forests. 

4.  Where  forestry  is  to  be  successfully  practiced,  uncontrolled  fires 
cannot  be  tolerated.  Control  of  fire  is  essential  to  any  forestry  project 
in  the  South.   It  can  be  most  economically  obtained  through  organized  fire 
protection. 

5.  "Forest  fires,"  as  the  term  is  used  here,  applies  to  fires  that 
burn  over  forest  land  excepting  coctro^lled  fireji^  used  by  the  owner  for 
silvicultural  or  forest  management  purposes.   Controlled  burning  is  burn- 
ing tha.t  is  cerefully  carried  out,  according  to  a  prearranged  plan,  for 
specific  silvicultural  and  forest  m.anagement  purposes,  under  favorable 
weather  conditions  and  with  help  and  equipment  adequate  to  insure  confining 
the  fire  to  the  area  that  it  is  proposed  to  burn. 

6.  Although  the  greater  part  of  the  South  was  originally  covered 
with  forests,  most  of  vhich  have  now  been  cut,  much  of  the  la.nd  formerly 
forested  is  marginal  or  submarginal  for  timber-srowing  purposes  at  the 
present  time,  because  of  heavy  brush,  low  productivity  of  the  soil,  or 
other  conditions.  In  this  discussion,  land  is  considered  as  forest  land 
if  it  givds  promise  of  profit  either  (l)  through  forest  crops  alone 

(the  possibility  of  such  profit  depends  on  the  present  or  potential  forest 
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stand,  the  prod-activity  oi"  the  soil,  and  various  economic  consideration), 
or  (2)  through  forest  crops  tof ether  ^''ith  correlated  uses  such  as  hunting 
a.nd  recreation  or  the  conservation  of  soil  a.nd  \7ater.  In  forest  fire  pro- 
tection activities  in  the  South,  priority  should  be  given  to  areas  that 
have  favorable  possibilities  for  profitable  forest  production  and  on  T^hich 
the  owners  desire  a  second  growth  of  timber.  Whether  or  not  the  expense 
of  fire  protection  is  justified  in  a.  given  case  must  be  decided  according 
to  the  objectives.   In  judging  the  profitableness  of  each  forest  project 
the  area  involved  must  be  considered  as  a  v^hole. 

7.  Under  normal  weather  conditions  fires  during  the  late  spring, 
sunmer,  and  fall  months  are  much  more  da.ma-ging  to  forest  growth  than  those 
during  the  winter,  or  dormant  season. 


8.  Fires  on  land  protected  for  a  number  of  years  and  having  a.  dense 
understory  of  reproduction  or  brush  ma.y  be  very  damaging  to  southern  pines 
of  all  species  and  sizes,  especially  if  they  occur  during  dry  periods  at 
any  season  of  the  year.  Particularly  severe  damage  results  from  fires 
occurring  on  peat  or  muck  soils  in  dried- 3ut  swamps  or  po^nds.  , 

9.  Longleaf  pine  differs  greatly  from  the  other  principal  southern 
pines  (slash,  loblolly,  and  shortlea.f)  in  its  habits  of  seeding  and  growth, 
but  particularly  in  its  resistance  to  fire.   It  is  the  most  fire-resistant 
of  all  species  of  southern  pines. 

10.  Tor  longleaf  seedlings  the  period  of  greatest  susceptibility  to 
fire  is  the  period  immediately  follo'-ang  germination,  in  the  fall  or  early 
winter;  the  seedlings  cannot  survive  if  touched  by  fire  while  in  the 
cotyledon  stage.   Some  seedlitigs  on  areas  burned  over  survive  the  fire  be- 
cause of  being  favorably  located,  as  on  bare  spots  or  behind  logs,  or 
because  the  fire  does  not  burn  over  100  per  cent  of  the  area.  After  their 
first  growing  season,  a.  considerable  proportion  of  longleaf  seedlings  can 
survive  annual  or  periodic  winter  fires.  Because  longleaf  pine  produces 
seed  crops  much  less  frequently  than  shortleaf ,  loblolly,  or  slash  pine, 

a  fire  on  an  area  stocked  with  newly-germinated  longleaf  ■ose'.'^.u.ings  may  delay 
natural  reforestation  for  a  much 'longer  period  than  if  the  area  had  been 
occupied  by  a  seedling  stand  of  a.v^'j   of  those  species. 

11.  Growth  of  longleaf  seedlings  is  retarded  by  annual  winter  fires, 
the  degree  of  retardation  depending  on  the  quality  of  the  site  and  the 
degree  of  defoliation,   (if  fire  is  kept  out  for  several  y.-,-->.r'j,  excessive 
competition  by  other  forms  of  vegetation  or  severe  infection  b"  the  brown- 
spot  needle  disease  may  have  a  retarding  effect  on  longleaf  seedling  de- 
velopment.) 

12.  Where  annual  or  periodic  winter  fires  occur  on  slash  and  loblolly 
pine  areas  they  kill  a  large  proportion  of  the  pine  seedlings.   Shorbleaf 
pine  seedlings  subjected  to  fire  are  killed  back  to  the  ground;  some  of  them 
sprout,  however,  particularly  those  between  one  and  eight  feet  in  height. 

13.  After  they  reach  sapling  size,  southern  pines  apparently  can  be 
subjected  to  controlled  fire  with  very  little  mortality,  except  where  the 
undersrowth  or  sround  cover  is  dense  or  hi^rh. 


14.  Fire  causes  particularly  severe  damage  in  stands  being  t-urpentined 
"'here  the  trees  have  not  been  carofullv  protected  by  rakin^  and  in  stands 
that  ha,Ye  been  worked  out  and  abandoned  for  turpentining. 

15.  Mature  pine  stands  may  be  injured  by  f ire-scarrin£  as  a  result 
of  repeated  fires,  and  by  loss  of  entire  trees  through  the  camu-lative  effect 
of  repeated  fires  and  contributing  factors  (insects,  disease,  drought,  wind, 
etc.). 

16.  Fire  may  be  used  advantageously  for  specific  purposes  in  the 
^aana^ement  of  southern  pine  stands,  particularly  in  the  longls^af  region, 
but  only  under  the  control  and  direction  of  men  skilled  and  experienced 
in  such  practice.   Such  specific  purposes  include  firebreak  constriction 
and  the  removal  of  excess  fire  hazard,  and  other  forest  management  purposes 
discussed  in  the  folloTring  paragraphs.  The  benefits  of  controlled  burning 
must  be  weighed  against  the  costs,  and  against  the  domage  done  to  the 
timber,  particularly  if  the  fire  gets  beyond  control. 

17.  It  is  c^astoma.ry  in  naval  stores  operations  to  rake  around  each 
turpentined  tree  and  burn  off  the  accumulated  litter  and  grasses  annually, 
to  insure  against  accidental  fires  at  other  tines  when  fire  might  have 
disastrous  effects.  The  protective  effect  of  any  single  fire  does  not  last 
much  beyond  the  growing  season  immediately  succeeding  the  fire,  particular- 
ly where  grass  forms  the  bulk  of  the  fuel.  Although  such  use  of  fire  for 
protective  purposes  is  advisable  v.'here  adequate  fire  protection  cannot  otheT^-  ■ 
wise  be  obtained,  it  may  have  a  detrimental  effect  on  gum  yields. 

18.  Under  complete  protection  of  forest  stands  against  fire,  the 
accuraalation  of  litter  and  groi:nd  cover,  and  hence  the  fire  hazard,  increases 
gradually  up  to  5  or  10  years.   If  underbrush  is  present  the  fire  hazard 

may  increase  even  beyond  10  years. 

19.  The  fire  hazard  is  reduced  by  cattle  grazing  in  proportion  to 

the  quantity  of  forage  removed.  Open  range  grazing,  which  is  conimon  practice 
in  the  South,  reduces  the  fire  hazard  relatively  little,  whereas  past-ire 
grazing  to  maximum  capacity  is  beneficial  as  a  fire  protection  measure. 

20.  Timber  owners  who  combine  cattle  grazing  with  timber  production 
and  who  burn  over  a  part  of  their  range  annually  or  periodically  with  the    '  ■ 
purpose  of  removing  accunralated.  dead  grass  and  keeping  down  underbmsh  will 
cause  more  damage  to  their  timber  than  is  necessarily  entailed  by  this  bum^ 
ing  unless  they  follow  the  practice  described  in  section  5  and  unless  they 
suspend  the  burning  during  the  period  of  years  required  by  the  trees  to 
become  established.  The  cattleman's  practice  of  burning  at i  will  lands 
belonging  to  others  who  desire  to  grow  a  second  crop  of  timber  cannot  be  too 
strongly  condemned. 

21.  Burning  In  advance  of  a  heavy  longleaf  seed-fB.ll  over  an 
extensive  area  assists  in  obtaining  a.  heavier  initial  stand  of  reproduction. 
Under  many  conditions  the  other  pine  species  are  better  able  than  longleaf 
to  establish  themselves  on  unburned  land.   (Many  factors  influence  the 
survival  of  pine  seedlings;-  good  germination  does  not  assure  satisfactory 
survival .) 
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22.     Winter  fires  over   extensive   lonsleaf  pine   seedlin^  areas  reduce 
the  "broTvn-spot  needle  disease   (S'^ptoria  acicola)    infection  for  one   season 
and  often   to   a   lesser  decree   for  a   second   season.     This  disease   seldom 
seriously  affects  the   development   of  lonsleaf   seedlings  after   they  reach  a 
height  of  two  feet.     It  is  negligible  on  the  other   southern  -oines  and  in 
many  localities   is  not   serious  on  longleaf . 

2?.     The   growing  of   successive  crops  of  longleaf  and  other  southern 
pines  on  a.  commercial  basis  requires  mastery  of   the  whole   fire    situation, 
and  to  that  end  organized  fire  control   is  recommended.     ITo   single   set  of 
specific   recommendations  will   fit  all   conditions.     Details  on  fire  pro- 
tection or  the   silvicultural  use   of  fire  must  he   carefully  worked  out   for 
individual  tracts,   with  due  weight   given  to   such  factors  as   species  and 
size   of   trees,    density  of   stand,    the  quantity  of   combustible  ma.terih,l 
present,    ^nd  the   costs  involved.     Use  of  fire  in  the   silviculture  and  manage- 
ment of   southern  pine   forests  requires  judgment  and  a  knowledge  of  when 
and  how  to  burn  for  specific  purposes.     Ill-advised  use  of  fire  may  result 
in  great  damage  to  the   timber  and  serious  loss  to   the  timber  owner. 

Many  of  the   above  23  points   are   concerned  with  other  factors   than 
fire  alone  and  are   tied  in  closely  with  forest  management   and   silvicultural 
problems.     The   results  of  the   Sta.tion'  s  investiga.tions   in  a  number  of  fields 
will  be  r.iade  use   of  in  the  final   analysis  of   the  whole  fire  problem  in  the 
South.     Plans   are  under  way  to    go  more   thoroughly  into   the   controlled  burn- 
ing problem,   both  for   silvicultural   as  v;ell   as   for  protection  purposes.      It 
is  planned  to   try  out   controlled  burning  during   the  winter  of  1932-33   in 
longleaf  and  loblolly   stands,    hear  Urania,   La..,    and  near  Lake  City,   Fla. , 
where  a  c.ection  (18)    of  longleaf  land  on   the  Osceola  National  Forest   has 
been  reserved  for   that  purpose.     Efforts  will  be   centered  on  putting  the   fire 
bulletin  manuscript   into    shape   for  publication  as   soon  as  possible. 

MNAGEI.JINT 

The   investigations   in  management   have   to   do   with  methods  of  growing 
timber  crops,    the  foundation  on  which  all   forestry   rests.      The  aim  is   to 
develop   a  technique   for  reproducing  and  mana.ging  forests   that  will   assure 
optimu.m  yields  of  all   forest   crops  and  byproducts.      These   investigations 
include   studies  of  natural   reproduction,   thinning  a.hd  stand- "be t terinQiifc  .    and 
cutting  methods. 

a.      (natural  Reproduction) 

Studies  of   longleaf  pine   reproduction  are  being   continued  a.t  Bogalusa.j 
La..,    and  at  MclTeill,   Miss.,    and  tnc    dovelopment   of   sta.nds  is  being  followed 
from,  yea.r   to  yea.r  o-n.  numerous   small  plots   representing  many  different   growing 
conditions.     At  Bogalusa  the   -effects  of  fires   of  different  kinds  and  at 
different   intervals  on  reproduction  nre  being  observed.     At  McFeill    study 
of  the   effect   of   grazing  and  annual   fires   is  being  carried  forward  in   co- 
operation with  the  Bureaus  of  Animal   and  plant  Industry  and  the  State   of 
Mississippi.     At  both  places   some  work  has  been  dene   to   determine  the  funda.- 
mental  n'-X-^sica.!   or   ecological   factors  underlying  the  different  behavior  of 
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tree  seedlings.   Though  all  of  tries-;'  are  idcessarily  long  term  projects, 
they  yield  definite,  useful  i.ifor.-.vitiovr  a.s  the  work  r.-ro presses.  ?or  instance, 
iluring  the  past  year  it  has  been  sho'"n  clearly  tha.t  the  custo'ia^-y  method  of 
age  determination  of  seedlings  is  entirely  unreliable  for  longlea.f  pines  in 
the  "grass  stage"  (less  t'na:.i   six  inches  high).  Thi  3  :neans  tVia.t  for  longleaf 
pine  the  rate  and  T;a.nner  of  develoonent  of  the  seedlings  can  be  Ic'arned  only 
by  ca.reful  a.nd  continued  observation  of  -Q'-^rraanent  sample  plots  over  a  period 
of  years. 

At  Bogalusa  intensive  studies  are  being  ma.de  of  some  of  the  most  im- 
porta,nt  factors  in  gro'.'^th  ra'^es  of  lon-lea.f  pine  seedlings.  The  principal 
factors  receiving  separate  atte.ition  a^e  bro'vn  rpot  disease,  density  of 
seedlings,  and  grass  competition. 

Other  studies  of  longlea."^  pine  rop'^o  duct  ion  are  being  conducted  at 
Urania.,  La..,  Camp  pinchot,  Fla.,  and  Lake  City,  Fla.  Studies  of  shortleaf 
and  loblolly  pine  reproduction  are  centi::red  at  Urania,  La. 

b .   (Methods  of  Cutting) 

The  best  m.eans  of  obtaining  na.turol  reproduction  of  longleaf  pine 
on  deep  sa.ndy  soils  by  different  ir;.;thods  of  cutting  is  o.fing  studied  at  Camp 
Pinchot  in  western  Florida.  The  establishment  of  one  series  of  perma.nent 
plots,  begun  in  1931,  was  completed  enuring  1933 •  This  series  of  six  plots 
represents  the  three  conditions  of  lonrvleaf  stands  on  the  Chocta.wha tehee 
National  Forest  to  which  a  standard  seed  tree  method  might  be  applied.  These 
three  conditions  a.re  as  follows:  (1)  unturxjentined  (all  trees  round);  (2) 
trees  over  10  inches  d.b.h.  curpentined  'rith  one  face;  and  (C-^)  trees  over  10. 
inches  d.b.h.  turpentined  •vith  two  faces.   In  each  cutting,  six  trees  per 
acre  on  the  plot  mark,5d  for  cuttin;  we^e  left  for  seed,  the  three  check  plots 
remaining  uncut. 

Another  series  of  six  10  acre  plots  originally  marked  in  19?0,  were 
finally  cut  during  19?2.  This  series  represents  a  uniform  virgin  longleaf 
pine  stand  cut  by  different  silvicultural  methods  with  varying  numbers  of 
seed  trees  and  methods  of  their  distribution.  The  total  area  of  all  cutting 
plots  at  the  Camp  pinchot  branch  is  116  acres,  58  acres  of  which  are  under 
intensive  observation. 

Uo  other  methods-of-cutting  plots  were  established  by  the  Station 
during  19o2.  During  1933,  however,  it  is  planned  to  establish  additional 
plots  of  this  nature  near  Urania.,  La.,  and  TTil.Tjar,  Ark.,  in  mature  shortleaf 
and  loblolly  pine  stands. 

Increment  borings  were  taken  from  each  of  the  244  longleaf  pine  seed 
trees  remaining  on  two  blocks  of  the  "20C-acre  tra.ct"  near  Bogalusa,  La. 
This  tra.ct  was  cut  over  in  1933  and  the  residual  trees  when  examined  in  1932, 
were  putting  on  their  tenth  annual  ring  since  cutting  took  place.  The  nine 
complete  growth  rings  made  since  cratting  were  measured  and  a  fairly  accurate 
estimate  of  growth  in  diameter  for  the  full  lO-year  period  was  obtained.  The 
following  data  on  accelera.ted  gro.Tth  after  cutting  were  secured  (all 
diameters  and  diameter  growths  are  at  breast-height):   The  trees,  ranging 
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from  7  to  17  inches  in  diameter  at  the  time  of  cutting  averaged  from  0.63 
to  1.29  inches  in  diameter  a.TO':^/th  during  the  10  years  before  cutting  and 
from  1.56  to  1.77  inches  in  the  10  years  after  cutting.  Before  cutting,  the 
average  gro?/th  was  greater  rith  increase  of  diameter,  hut  after  cutting  the 
a.vernge  grov'th  was  slightly  less  for  the  larger  than  for  the  smaller  trees. 
Calculated  as  a  percentage  increase  over  the  10  years  hefore  cutting,  the 
diameter  growth  after  cutting  ranged  from  a  21  percent  increase  for  15 
to  17-inch  trees  to  a  181  percent  increase  for  7  and  8-inch  trees.  Tha.t  is, 
the  smaller  trees  accelerated  slightly  more  in  absolute  diameter  growth  and 
very  much  more  in  relative  increase  in  diameter  growth  than  the  larger  trees. 
There  was  no  narked  increase  in  growth  rate  until  about  the  third  year  after 
cutting,  ^hen   the  growth  took  a  sudden  spurt  and  held  up  well  over  the  follow^ 
ing  six  years. 


Annual  observations  arc  being  made  in  a.  number  of  second-growth  and 
residual  pine  stands  at  a  number  of  points  throughout  the  South  to  determine 
the  size  and  other  characteristics  of  good  seed  trees.  The  cone  crop  on 
each  of  hundreds  of  numbered  and  described  trees  is  counted  annually.  These 
cone  counts  will  supply  general  information  on  periodicity  of  seeding  and 
variability  in  cone  production  for  the  same  trees  over  a  period  of  years. 

c .   (Thinning) 

The  Sta.tion  has  now  a  total  of  23  series  of  thinning  plots  in  second- 
growth  southern  pine  stands.  These  include  73  plots,  of  which  35  are  check 
plots  (untreated)  and  46  thinned.  Each  of  the  four  principal  southern  pines 
and  a  variv.ty  of  sites,  age  classes,  and  methods  and  degrees  of  thinning  are 
represented.  There  is  practically  no  limit  to  the  scope  of  a  program  of 
experimental  thinnings  if  all  age  cla.sses,  sites,  and  methods  and  degrees  of 
thinnings  are  to  be  represented  for  each  of  the  four  major  species  of  south- 
ern pine.   It  is  possible,  however,  that  the  effects  and  relationships  of  the 
numerous  variables  on  unmatched  plots  may  be  studied  by  the  statistical  method 
of  multiple  correlations.  This  method,  if  applicable,  would  require  only  a 
m.oderate  (and  definite)  number  of  plots  and  its  use  might  make  it  possible  for 
the  Station  within  a.  conpiaratively  short  period  of  years  to  establish  the 
thinning  plots  needed  to  give  reliable  and  complete  results.  During  1933 
the  thinning  data,  now  on  Iriand  will  be  analyzed  in  order  to  determine  the 
applicability  of  the  method  of  :.iultiple  correlation.   If  the  method  proves 
satisfactory,  future  plots  will  be  established  with  this  type  of  analysis  in 
view. 


Twenty-two  thinning  plots  were  established  at  the  Lake  City,  71a.-, 
center  of  ^.rork  during  February,  1932.  Ten  of  these  plots  were  located  on 
the  Osceola  JJational  Forest  and  twelve  on  the  Oliistee  Experimental  Forest. 
Of  these  22  plots,  eight  were  reserved  as  checks,  while  the  number  of  trees 
left  on  the  thinned  plots  included  the  following  spacings:   100,  150,  200, 
250,  300,  and  400  trees  per  acre.  The  following  are  given  as  samples  of  the 
ma.rking  rules: 

1.  200  trees  per  acre;  the  15-8  rule. 

2.  300  trees  per  acre;  the  12-6  rule. 

3.  400  trees  per  acre;  the  l©-5  rule. 
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An  exa.nipla  will   naka   clear  the  application  of  the  marking  rales. 
For  200   trees  per  acre  an  average   spacing'  of  15  feet   (on  three    sides)   'vas 
rr,aintained  with   the   exception  that   no   two   trees  could  "be   closer  than  8 
feet.     Exception  from  these   rules   should  be  T.ade  when  thinning   is  done 
in  25~year-old  or  older   stands   in  which  some   of  the  .trees  are  of   sufficient 
size  for   turpentining.      Thus,    if  a  ''-inch  tree   comes  within  the    scope 
of  the   atove   rule  but   the    tree  has  a.  good  crown  it    should  be   left  as  it 
will  be   ready  for  turpentining  in  a  few  years. 

The  Station  can  plan,    -vith  full   assurance  of  permanency,    long-time 
experiments  on   the   experimental   forest.     Trees  can  be  grown  under  varying 
conditions  to   turpentining   si'ze  and  then   turpentined  under  various   systems 
of  mana.gement   d.esigned  to  obtain  maxiiEom  continuous  production  of  naval 
stores  and  other  forest  products. 

Records  were   obtained  by  the   Station  from  large-scale   thinnings  con- 
ducted on   the  Osceola  National  Forest  near  Lake   City,   Florida.     From  about 
3,500  longleaf  pines  cut   from  25  to  ?5-year-old   stands,    it  was  determined 
that   it   requires  about   50  per  cent  more   time   to   fell  a  ?5-year-old  tree 
than  to   fell   a  25-year-old  tree   of   the   same   size.      It  was  also   found  that 
the   time   taken   to   fell   trees  of  a  given  diameter  is   independent   of   the 
density  of  the   stand.     Labor  costs   in  25-year-old   stanas  varied   from  10 
cents   to   68  cents  per  a.cre  a.s   the   number  of   trees   removed  varied  from  about 
200   to  1,000  per  acre,    with  wages  $1.00  per  day.      Chopping  time  per  tree 
varied  from  one    second  for  one  and  two-inch  trees    to   about  40   seconds  for 
six-inch  trees. 

Results  from  a.  half-acre   thinning  plot   near  Starke   showed  tha.t 
turpentining  on  most  of  the   trees  designated  for  removal  with  the  usual 
French  or  A.xrican  fa.ce  methods  wa.s  decidedly  unprofitable  because  of  the 
low  yields,    large   amount   of  dry  face   and  high  tree   mortality.     Fair  yields 
were   indicated,    however,    for   the  best    trees  of   the  "removed  stand", 
especially  trees  of  the   codominant   and  dominant   crown  classes. 

In  addition  to   the   studies  of  the   effect   of   thinning  on  the   future 
development  and  gum  yields  of   stands,    a,  study  was  m^ade  of   the   cost  and 
practicability  of  thinning.     During  a  large    scale   thinning  made  on  the 
Osceola  ITational  Forest   in  early  1932  methods  of  marking  and  chopping 
supervision  were   investigated.      It  wa.s  found  that   the   cheapest   a:id  r.ost 
practical  method  consisted  of  using  a,  foreman  with  a  crew  of  five  or  more 
choppers,    depending  on  the   density  of   the   stand,    in  which  some   of  the 
choppers  worked  slightly  in  advance   of   the   foreman  cutting  conservatively 
and  leaving  all   doubtful   trees   to  be  marked  and  cut  by  the  foreman  with 
the   help  of  one   or  m.ore   choppers.     Marking  trees   in  advance   of  any  cutting 
was   costly,    and  it  was  difficult   to   obtain  a.  uniform  thinning.     The   task 
of  marking  is  ma.de  mach  easier   if  cutting  takes  place   simultaneously  by 
reason  of  the  fact   that  many  trees  comie   out   as  a  matter  of  routine   and 
once   they  are  out   the  marking  of  the   remainder  is  made  much  easier. 

Three  large   sca.le   improvemtent   thinnings   in   second-growth  longleaf 
pine  were  made  on   the  Olustee  Experimental  Forest   in  February,    1932. 
Each  thinning  covered  a  10-acre   compa.rtment .      The  purpose  was   to   try  out 
under   semi-commercial   conditions   the  application  and  practicability  of 
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marking  rules  developed  on  small  experimental  thinning  plots. 

ITo  additional  thinning  plots  were  esta.blished  in  slash,  loblolly,  or 
shortleaf  pines  during  1932.  It  is  planned  to  establish  several  new  loblolly 
pine  thinning  -nlots  a.t  Urania  and  slash  pine  thinning  plots  in  southern 
Georgia' early  in  1933.  Farther  experimental  thinnings  in  the  southern  pines 
will  be  delayed  somewhat  until  the  method  of  analysis  by  multiple  correlation 
has  been  tested,  since  the  technique  of  establishment  will  be  changed  in 
several  instances  if  the  new  method  is  adopted. 

A  large  lixmber  company  near  Bogalusa,  La.,  ha.s  a  considerable  acreage 
of  slash  pine  plantations  that  will  need  thinning  within  the  next  two  years, 
and  considerable  loblolly  and  longleaf  that  will  need  thinning  within  about 
five  years.  The  Company  intends  to  make  thinnings  in  these  stands  and  ha.s 
invited  the  Station  to  cooperate  in  establishing  large-scale  experiments  to 
determine  the  best  methods.  The  Station  will  moke  a.  working  plan  for  this 
study  during  the  coming  year, 

A  number  of  thinning  plots  and  commercial  thinnings  made  by  several 
lumber  companies  and  land  companies  were  visited  during  1932,  making  possible 
a  valuable  intercha.nge  of  ideas  between  these  companies  and  the  Station.  The 
Station  will  cooperate  in  maintaining,  remeasuring,  and  analyzing  the  results 
from  a.  series  of  three  thinning  plots  established  by  a  large  lumber  conpany 
in  1928  in  a  25-year-old  stand  of  loblolly  pine  near  Franklinton,  southeast 
Louisiana.  Two  of  these  plots  were  given  different  degrees  of  French  (crown) 
thinnings;  the  remaining  plot  is  untreated  as  a  check. 

FORESTATION 

In  foresta.tion  the  principal  progress  to  record  is  in  the  preparation 
of  the  forestation  bulletin,  which  has  been  under  way  for  about  five  years. 
The  rough  draft .of  the  section  of  the  bulletin  dealing  with  seed  has  been 
completed;  preparation  of  the  text  dealing  'vith  nursery  practice  and  planting 
is  going  forward  rapidly,  and  the  entire  draft  is  expected  to  be  completed  by 
March  1933. 

The  progress  of  the  forestation  studies  is  emphasized  in  another  way 
by  the  fa.ct  that  the  Station's  oldest  experimental  plantations,  four  one- 
acre  squares  of  loblolly  pine  planted  at  different  spacings,  have  completed 
their  tenth  growing  season  in  the  field.  In  1925  it  was  thought  these 
plantations  would  have  to  be  abandoned  because  of  tip  moth  injury,  and  in 
the  spring  of  1926  the  largest  tree  was  only  57  inches  high.  Now  many  of 
the  trees,  especially  in  the  densest  ( 5  x  5  f t .  spacing)  plantation,  have 
recovered  remarkably  from  tip  moth  atta.c?<c,  the  top  of  the  general  crown 
canopy  is  20  to  25  ft,  above  the  ground,  and  the  lower  branches  have  died 
up  to  a  point  4  to  8  ft.  above  ground,  depending  on  the  spacing.  Remeasure- 
ment  of  these  planta.tions  is  the  principal  routine  plantation  job  scheduled 
for  the  spring  of  1933. 

The  summarizing  and  evaluating  of  data  for  use  in  the  forestation 
bulletin,  and  the  general  development  of  forest  planting  in  the  Station 
territory,  have  greatly  changed  and  clarified  our  ideas  on  foresta.tion  studies. 
A  revision  of  the  forestation  filing  scheme  has  brought  out  the  interrelation- 
ships of  apparently  independent  studies,  and  also  shown  which  studies  ha.ve 
the  most  intimate  connection  with  new  and  pressing  problems  encountered  by 


Stnte   and  private    9.r5Mcies   an^sgod  in  pl.^ntin^.      T'ne   necessity  of  preparing 
for   the  Copeland  Resolution  Report   a  summary  of  planting  alroa.dy  done   and 
of  future  planting'  requirements  ha.s   clarified  our  understanding  of  the   situa- 
tion  in  the  Station's   territory  as  a  \vhole. 

Briefly,    analysis  of   the   Station'  s   studies    sho^s   two   distinct   t'^pes 
of  research  problems   in  forestation: 

a.  Short   time    studies,    requiring,    once   the  proper   technique   is  a.vail- 
ahle,    from  one   to   three  or  four  yea.rs  for   solution,   with  a,n  equal   or   slightly 
less   time   for  cohf irma.tion  of  results.     Examples  are  methods  of   seed  cleaning 
and  extraction,    determination  of  quality  and    quantity  of   seed,   proper  density 
of   seedlings   in   the    seed  bed,    depth  of  covering  in  the   nursery,    need  for 
shade  over   seed  beds,    suitable   tool    to  use   for  planting,  prepara.tion  of   site 
to   insure  high  survival,    and  optimum  grade   (size,    and  stage  of   developm.ent) 
of   stock  to  lolant. 

b.  Long-time    studies,   usually  ma.de   in   tho  plantations  but   sometimes 
involving  the    seed  used.      Such  studies  require  five   to    tt;n  years  at  lea.st 
to   complete,    and  may  require  more   than  a.  full   rota.tion  of   the   tree   species 
being  tested.     These  long-time   studies  necessitate   far  better  foresight  and 
more   ima,ginative  planning  than   the    short-time   studies,    a  mach  more  elaborate 
approach,    different   a.dministration,    and  more  background  of  management   and  basic 
sciences.     Examples  are    studies   of  effect   of   source  of   seed  on  growth  and 
development   of  the   stand,    cumulative   effect   of  nursery  management   on  nursery 
soil   fertility,    choice   of   species  for  region  and   site,    effect   of   site   on 
growth,    effect   of   spacing  on  development   of  the    stand  (and  incidentally  on 
profits),    effects  of  mixtures  of    species,    and  feasibility  of  pruning. 

From  material   recently   gathered  it   is  evident   that   only  a  minute 
portion  (perhaps   1  percent   or  3  percent)    of  the  area  in  the  Southern  States 
in  need  of  artificial    forestation  has  been  planted,    and   that    the  whole 
program  of  planting  involves,   principally,    lands  formerly   in  longleaf  -pine. 
A  few  big  companies  have   taken  the  lead  in  planting;    approximately  64  per 
cent  of  the   61,750  a.cres  reforested  artificially  in  the  Station's   territory 
ha.ve  been  planted  by  four  lumber  and  paper  companies,    and  the   remaining  ?6 
percent  by  several    smaller  companies,    some  1,200  farmers,    eight   State 
forestry  departments,    and  the  Fvderal  Government. 

General   observation  and  experisnce    show: 

a..  A  great   and  increasingly  popularity  of   slash  pine   for  planting, 
even  beyond  its  na.tufal   range   a.nd  off   its  usual    sites.      Slash  pine  has  done 
well  under  the  new  conditions  and  remained  remarkably  free  from  injury,   but 
the   indiscriminate   establishment  of  large,   pure,    even-aged  plantations  of 
an  untried  species   is  disturbing  on   theoretical   grounds.     We  ha.ve   already 
seen  wha.t   the  Uantucket   tip  moth  does   to    si:'^:ilar  ividiscriminate  planta.tions 
of  loblolly  pine. 

b.  A  frequent  yielding  to   expediency   in  nursery  management,   with 
fairly   satisfactory  results   in  most    seasons  but   occa.siona.l   consoicuous 
difficulties  unduly  reflected  in  the   cost   of  planting  and  prejudicial   to 
artificial  foresta.tion  in   -reneral.      The   a.lmiost  universal   failure   to  fertilize 


or  use   soil   ouilrling  crops  is  a  case  irx  T)oint.      it    should  'be   ernphasized, 
however,    that   the  details  of  nursery  practice  are  usually  peculiar  to   the 
ground  on  which   the  nursery  in  question   is   situated;    nursery  problems  lend 
themselves  less   readily  to   centralized  research  than  do  problems  involving 
plantations  or   seed. 

c.  Ability  on  the  -part   of   the   irnportant  planting  a.gencies   to   carry 
out  most   of  their  own  more   elementary  short-time    studies   in  forestation, 
not   always  in  the  most   economical   and  efficient  way,   but   effectively  enough 
to   insure   good   survival  of  planted  trees  at   reasonable   cost   and  to   advance 
our  knowledge   along  many  lines,   both  theoretical  and  applied. 

d.  A  tendency  of   these    same   important   a.gencies   to   call   on  the 
Station  when  they  encounter  problems  of   greater  technical   difficulty. 
These   calls  are  not   limited  to    the   fields  in  which  the  Station  has  con- 
ducted  experiments,   but   include  questions  of   nursery  soil    depletion,    in- 
jurious insects,    and  other  lines  in  which  the   Station  ha.s   done   no  work. 

e.  A  tendencj/"  o"^  most  agencies  engaged  in  planting  to   stress  the 
short   time    studies,    which  yield  what   they  call   "practical"    results,    to 

be    satisfied,    at   first,    with  good  initial    survival;    and  to  overlook  almost 
entirely  the   long-time    studies.      It    seems   to   rest  '-ith  the   Station,    and 
logically   so,    to   carry  out  long-time    studies   and  to   call   attention  of^   other 
agencies  to   them  and  to  emphasize    their  importance. 

The   future   forestation  program  for   the   Station  involves: 

1.  Completion  of   the  manuscript   of   the   forestation  bulletin  with  all 
possible    speed. 

2.  Preparation  of  a  number  of  more  detailed  technical   articles,    after 
completing   the  bulletin,    to  make   available   the  miscellaneous   results  of 
forestation   studies   to   date. 

?.   Closing  out    several   forestation   subprojects  or  parts  of   sub- 
projects   too  local    in  their  bearing  to  warrant   further  expenditure; 
1   and  2  above  will   aid  in  completing  this  work  effectively. 

4.  Postponing  further  detailed  nursery  experiments  until  Region  7 
establishes  a  nursery  in  connection  with  the  Kisatchie  Forest;    in   this  way 
the  Sta.tion  can   simultaneously   assist   the  Region  in   solving  its  local    short- 
time  problems  and  lay   the  foundation  for  a  few  carefully-selected  long-time 
studies  having  a  bearing  throughout   the  Station   territory. 

5.  Devising  a    scheme   for  assisting  planting  agencies   in   solving  their 
own  local    short-time  problems  by  cooperating  with  them,  in  the   establishment 
of   simple   tests;    many  nursery  problems  and  a  number  of  planting  problems 
could  be  handled  in  this  vblj,   by  a.  mimeographed  outline   of  methods,    supple- 
mented by  correspondence  and  visits. 

6.  Undertaking  a  thorough  study  of  effect   nnd  importance   of   seed 
source. 
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7.  Improving  eerminntion   test   tochniqiie . 

8.  In  futura  planting  axperiments  concentrating  efforts  on  spa-cing, 
mixture  of  species,  choice  of  species  for  site,  conversion  of  'crash  fields 
to  productive  planto.tions,    and  other  long-time    studies. 

•     "'   '  !;ISASUPEM5NTS 

Southern  pines 

Volume   and  yield  tphles   for  the   four  principal    species   of   southern 

pines  have  "been  avall^hle    since   1930   (U.S -D-A-Misc  publication  No.    50  and 
U.S.D.A.    Circular  No.   124).      These  tables  apply  primarily   to   normal   or  fully- 
stocked,    even-aged   second-growth   stands,    and   their  applica.tion   to  understocked 
or   to  uneven-aged   stands,    such  as  riredominate   throughout   the  South,    is   not  yet 
fully  understood.      There   is   great  need  for  a  tetter  understanding  of  how 
understocked  second-growth  Dine    stands   grow  or  develop   over  a  period  of  years 
so   that   a.ccurate   growth  predictions  may  he  ma.de.      It   is  planned  to  obtain   some 
of   this   information   through  ihe  establishment   of  permanent   growth  plots   in 
understocked  stands  of  varying  densities.      0-e    such  plot   was  established  dur- 
ing the  past  year   in  an  understocked  stand  of  loblolly  pine   near  Urania, 
Louisiana.     The   stand  averages  24  years  old  hsA  the    stocking  is   about   55 
percent  of  normal.     This  makes   a  total   of  five    growth  plots   established  by 
the  Station  in  understocked   stands  of   southern  pine.      It   is  planned  to   in- 
crease  this  number  a.s   rapidly  as  ava.ilable  funds  and  personnel  will  permit. 
An  effort  will  be   mad.e   to   .establish  a  few   such  plots  each  yea.r. 

Permanent  plots   to   determine    the   rate   of  growth  in   fully- stocked 
second-growth  stands,    as   distinct   from  t'ne  underv. tocked   stands  mentioned  above, 
have  been  established   separately  or  are  available    in  t'ne  various  thinning, 
management  and  fire    studies  where   the   check  plots  are  left  undisturbed.     At 
present   the   Station  has  37   such  plots   in   stands  of  various  ages,    fairly  evenly 
distributed  among  the   four  principal    southern  pines.     Additional   check  plots 
for  other   studies  will   increase    this  number  from  yea.r   to  year.      Occa.siona.lly 
it   is  advisahle    to   establish  a    growth  plot    in  a  mature   or  almost  mature   fully- 
stocked  stand  to    study   the  balance  between  mortality  and  growth.      O'-ie   new  plot 
of   this  nature  was   established  during  1932   in  a  64-year-old  stand  of  loblolly 
a.nd   short-leaf  pine  near  Urania,   Louisiana. 

During  1932  progress  on   the   red  gum  growth  and  yield  study  included 
the   establishment   of  68   semi-permanent    growth  and  yield  plots   in  fully   stocked 
second-growth   stands.     These  plots   are  loca.ted   in  northern  Louisiana,    south- 
eastern Arkansa.s,    and  northwestern  Mississippi.     For  the  most  "uart,    they  were 
established  in   stands  found   on  areas   th^.t  were   formerly  under  cultivation,    as 
abandonment  of  agricultural   land  at  various   times   in  the   last   75  years  has 
resulted  in  a.  considerable   area  of  more   or  less   even-aged  red  gum  second- 
growth  timber. 

Volume   tahle  measurements  for   the  preparation  of   red  gum  volume 
tables  have  been  made   on  79   red  ^um  trees  15   inches  or  less   in  diameter. 

Although  at   certain  times   of  the   year  m.any  portions  of   the  Mississippi 
Delta  region  are   very  wet,    fires  are  not  uncom-non   in  the   dry  season.      Conse- 
quently almost   all   second-growth  red   ^um^  stands   show  evidences  of  fire   damage. 
In  order  to  ascertain  the  amount   and-  extent   of   such  damage,    one  perm.anent    growth 


and  fire-da--na,2a  plot  was  esta.blished  in  an   oven'-ai'ed,    fully  stocked  red  ?un 
stand  npproxima.tel:/  21   years  old.     Further  examnations  will   show  the  extent  of 
decay  follo'ving-the   fire  woundini',    and  the  occurrence  of  mortality  in  fire- 
damaged  stands  of  approxir.ately  this  a^e . 

In  order   to   test   the  presumption  tbat    growth  ra.tes   in  understocked 
second- growth  red  ;um  stands  of   -^-iven  age  are   greater  than  in   similar  fully 
stocked   sta.nds,    one  permanent  yield  plot   ^^a.s   esta.blished  -in  an  understocked  red 
gum  stand  approximately  15  years  of  age.     Future   reexaminations   and   comparisons 
with  rates  of   growth  on  the   semi— oermanent  yield  plots  of   comparat'le  age   should 
furnish  a.  casis   for   comparison  of  the   growth  of   red  gum  in  fully   stocked  and 
understocked  sta.nds. 

It    is  expected  to   ccnplete   the   red   g^am   growth  and. yield   study  in  1933, 
after  xvhich  pla.ns  will  "be  made   to   extend  the   hai-d'-^ood  growth  invest iga.tions 
to   other  principal   ha.rdwood   species  or   groups  of   species. 

MVAL   STORES 

a.   G-eneral 

The   end  of   the   1932   chipping   sea.son  ma.rked  the   closing  out   ox   most   of 
the  work  a.t  Starke,   Fla. ,   preparatory  to   centering  the   Station's   future   naval 
stores   investigations  at  Lake  City  and  Olustee,   Florida.      It   completed  a 
10-year  period  during  which  the   Sta.tion  has  had  a   cranch  at   Starke  and 
rounded  out   a  number  of   investigations  in  na.val    stores  nra.Coice,    resulting 
in   the   development   of   i^^^roved  turpentining  practices.     By  a.pplica.tion  of 
these   new  methods   timber  owners  a.nd  operators   in   the  naval    stores  belt  are 
assured  of  increased  yields,    reduced  costs,    and  of  doing  less  harm  to   their 
timber. 

The  Station's  first  major  publication  on  na.val    stores,    "'Experiments 
in  Uaval   Stores  practice"    appeared  in  April,    1932  (U.S.  Department   of  Agri- 
culture Technical  Bulletin  298).      This  bulletin  embodies   the   results  of  the 
Station's  first   5  years   investigations  (1923-1927)    on  gum  yi;5lds  and  chipping 
methods.     A   second  manuscript   dealing  '^ith  the   results  of  all  other  tests  is 
well   along  and  will   complete   the  report   of  the   Starke  naval    stores  chipping 
methods  and  yields  experiments  to   date.      This  manuscript  will  be    submitted  in 
1933. 

A   severe   drought  which  occurred  in  the   region  a.round  Sta.rke  between 
August,    1931,    and  Ma.'/,    1932,    resulted  in  the   death  of  many  turpentined  trees. 
The   effects  of  the   drought  were   augmented  by  devastating  fires  a.nd  severe 
atta.cks  of  Ips  ba.rk  beetles.      Severe,  dama.ge  wa.s  done   to    some   of   the  Sta.tion' s 
experimental  lolots,   particularly  to   the   slash  pine   timber  at   Sampson  Lake. 

A   study  of   the   suitability  of  wooden   cups   for  holding  crude   gum  was 
started,    in  cooperation  with  the  Forest  Products  Laboratory.    Cups  of   several 
shapes   treated  with  several   coating  materials  were    set  out  and  a.ppear   to  be 
holding  up  well  under  weathering. 

b.   Gum  production  and  methods  of  chipping 

In  the  methods  of  chipping   studies,    l/4  and  l/2-inch  height  of   streak'. 


sroups  were  worked  for   the  7th  yaa.r.      The  l/2-inch  ^vo'^ccps  ware   disco-iti.raod 
a.t   the   end  of  the   1932   sea.son.      The   l/4-i.ich  viovt   sained  on   the  l/2-inch 
in  yield  a.nd  at   the    end  of  1932   there  was   little    to   choose  "bet"'een  these 
t'^o    styles  of   chippins  in  slash  pine.     The  l/4-inch  streaks   on  lonclea.f, 
although  they  showed  "ap    so:iaewh.a.t  "better  in  1932   than  in  previous  yaa.rs, 
still  failed  to  yield  as  niach  gum  as  wider   streaks.     Ho"'evor,    the   extra 
years  of  work  possible  puts   the   total  yield  from  a  face   chipped  l/4-inch 
ahead  of  the   1/2  and  3/4-inch  chipping. 

The  interval  of  chipping   study  was   continued  throu.hout   the  winter 
of  1931-32  and  until    the   end  of   the   1932   season.      Some   cha.nges  have   taken 
pla.ce   in  the  yields   for  the    second  y;a.r  of  work.      The   trees   chipped  6   times 
a  week  have   dropped  from  approximately   three   times   the  yield  of   the   check 
trees  (once  a  weak  chipping)    'oo   approximately  2'i4   times.      The   trees  chipped 
three   times  a  week  ha.ve   increa.sed  from  2.5   to  2.7   times   the  yield  from  the 
once   a  week  chipping,    while   the   twice   a.  week-  chipped  trees  have  yielded 
about   the    same   as  for  the  previous    season  —   approximately  1.9   as  much  as   the 
once   a  week  chipping.      The  most    significant   change   th^a.t  has   taken  place   in 
the   second  year  of  work  is  that   the   daily   chipped  trees  yielded  less   th-an 
the    three   times  a  week  chipping.      The  total  yield   for   the    second   sea.son 
dropped  below  the   first    season   in  all   the    frequencies  of  chipping  groups, 
the   greatest   drop    taking  place   in   the   daily   chipping.     The   daily  chipping 
trees  are    showing  the    strain  of  frequent   chipping  "by   dry-facing,    though  the 
drought   during  the  past  year  mast   have  played  a  considerable  part   in   this. 
Dry-facing  is  found  in  all    the    groups  but  by  far   the  la.rg-.-st  'croportion  of 
dry-fa.ced  trees   is   in   the   daily   chipped   grouj;-',    indicating   the   influence   of 
the  frequent   chip-oing.      Ips  beetles  have  played  a  part   in   some   of   the  dry- 
facing  and  the   death  of  four  of   the    trees  —  all   in  the   daily  chipped 
group  —  may  "be   attri'outed  directly   to    the   attack  of  Itds  'oeetles  after  fne 
vitality  of  the   trees  ha«  heen  lowered  "by  t"ne   frequent   chipping.      Inspection 
of  all   the   trees   in  midsummer   showed  60  per  cent   of  t'ne   daily  chipped  trees 
dry-faced,   40  percent   of  t'nose   chipped  3   times  a  week,    17  percent  of  the 
twice   a  week  chip-ping,    and  no   dry-face    in   the  weekly  ehipped  trees. 

"Various  methods  of  raising  cups  and  tins  were   tried  out   in   the 
ST:'ring  of  1932-      Some   of  these    styles  influence   gum  yields  while  ofners 
have   an  effect   on   scrape  formation.     Although   the   data  from  this  test  'nave 
not   been  fully  a.naly^ed,   dip  yields  alone   for  23   streaJ.<:s   show  fne   ju;np 
streak  with  saw-tooth  aprons  driven  either  in  the    jump    streak  or  the  face 
gave   the. best  yields,    next   come   the  Ball   system  of   gutter  and  apron  inserted 
in  pringle  gutter  a.xe  cuts  and  gutters  ta.cked  on  streaks.     Considerably 
under  t"nese   in  yield  came   the   group   \nth  tins  inserted  in  broad  axe   cuts 
and  far  below  came   the   group  with  unraised  tins. 

It  is  planned  to  continue  the  following  tests  at  Starke  through 
the  1933  sea.son:  l/4-inch  height  of  streak  on  longleaf  and  sla.sh»  8t"n 
year,  271  trees;  methods  of  raising  tins,  3d  year,  296  longleaf;  yield 
from  back-faced  trees,  260  slash.  A  new  test  to  determine  the  effect  •-•n 
yield  of  facing  tr^es  a  year  before  a.ctual  c'nip-oing  is  started  will  be 
initialed  on  290  longleaf  and  slash  in  1933.  Half  fne  trees  will  be  given 
streaks   in  1933;    all   t'ne   trees  will  be  worked  in  1934. 


ft-c-  Weather  and  gum  yield 

Substantial  progress  was  made  on  the  raanuscript  ^^Tn.e   Effect  of 
?7eather  Factors  on  Gum  yield."   The  results  of  the  work  on  this  project 
sho"w  clearly  the  o.dvantage  of  chipping  trees  on  days  favorable  for  gum 
flow.  On  days  of  high  temperature  a  good  flow  of  gum  wa.s  obtained  on  the 
first  day  following  chipping  whereas  on  cool  rainy  days  a  much  smaller 
amount  of  gam  was  obtained  for  the  first  day.  The  first  day  is  by  far  the 
most  important  one  so  far  as  total  gum  yield  is  concerned,  for  the  yields 
on  the  second  and  succeeding  days  after  chipping  va.ry  but  slightly  with 
changes  in  weather  conditions,  wherea.s  gum  yields  on  the  first  day  va.ry 
widely.   The  results  indica.te  that  it  is  good  pra.ctice  for  operators  to 
encourage  their  chipper s  to  "lay  off"  on  cool  rainy  days  instead  of  repair- 
ing them  to  follow  a.  systema,tic  schedule  of  chipping  every  day  from  about 
Tuesday  to  Friday,  as  is  customary.  An  elastic  chipping  schedule  in  which 
as  little  chipping  as  possible  takes  pla.ce  on  rainy  days  should  increa.se 
the  season's  yield  per  streak.  Practical  applica.tion  of  some  of  the  re- 
sults of  this  study  will  be  made  on  the  Osceola  I'a.tional  Forest  in  1973. 

ITo  extensive  field  work  was  done  in  the  wea.ther  and  gum  yield  tost 
during  1932.  One  tree  at  Kingsley  lake  nea.r  Starke  was  chipped  all 
season  a.nd  the  yield  recorded  continuously  on  a.  gam  ga.ge.  This  tree  v;as 
enclosed  in  a  shelter  with  a  celophane  screen  top  to  a.dmit  light.  A 
dendrograph  (for  mea.ssuring  va.riation  in  tree  growth)  wa.s  attached  above 
the  face  on  this  tree  to  determine  the  rela.tion  between  tree  diameter 
changes  and  ra.te  of  gum  flow.  On  a.  few  occa.sions  the  shelter  was  iced 
to  reduce  the  temrpera.ture  of  the  face  without  altering  the  temperature 
of  the  ground  or  the  a.ir  temperature  a.t  the  crown  of  the  tree.  This 
lowering  of  face  temperature  reduced  the  rate  of  gam  flow  by  a.bout  25  per- 
cent indica.ting  tha.t  reduced  yields  are  caused  in  part  by  the  physica.l 
effect  of  lower  tem-pera.ture.  I\[ea.rly  all  of  the  difference  ca,me  daring 
the  first  24-36  hours  after  chipping. 

d.  Fire  and  gum  yields 

Additional  studies  of  soils  from  burned  a.nd  unburned  areas  showed 
slight  difference  in  the  chemical  composition  of  the  soils  from  such  areas. 
In  general,  there  appears  to  be  no  consistent  differences  in  the  content 
of  total  nitrogen  and  organic  matter  in  soils  of  burned  a.nd  unburned  are-^s. 
Soils  from  burned  a.rea.s,  however,  have  a.  higherrjp.iti,ce  a;-le  calcium  content 
and  are  consistently  less  acid  tha.n  soils  from  unburned  areas.  Certain 
improvements  in  technique  of  soil  sampling  were  worked  out  in  this  pnase 
of  the  investiga.tion.  Following  established  practices  in  other  regions 
composite  soil  samples  were  first  collected  from  the  various  study  a.reas. 
Variable  results  were  shown  by  the  chemical  analyses,  but  from  these  it 
was  possible  to  determine  the  number  of  sa.mples  necessar:/  to  give  significa.nt 
results.   The  study  has  sho^rn  that  the  differences  in  the  total  nitrogen 
content  and  organic  matter  content  as  determined  by  standard  laboratory 
methods  are  very  small.  To  obtain  significant  differences  it  is  necessary 
to  analyze  as  many  as  100  sa.mples  from  xiach  study  area.   This  is  now  being 
done  for  selected  areas.  The  chemical  a.nalysis  work  is  being  ha.ndled  by 
the  Florida  Agricultural  Experiment  Station. 


Litter  measurements  wer^  made  on  a  number  of  burned  and  unburned 
long-leaf  and  slash  pine  standc  in  north  Florida,  south  Georgia,  Alabama, 
and  South  Carolina. 

The  statistical  analysis  of  about  20GD litter  measurements  taken  on 
47  separate  areas  throughout  the  South  where  fir^  had  been  excluded  from 
1  to  50  years  showed  that  litter  depths  increase  up  to  an  average  maximiam 
of  1.75  inches  in  15  years  of  complete  protection  from  fire.  After  that 
period  of  protection  an  equilibrium  in  litter  depth  was  indicated,  with 
decay  balancing  accumulation.  The  maximum  litter  depth  found  for  any  one 
area  was  3.50  inches  in  a  longlea.f  pine  stand  in  Escambia  County,  Alaba.ma, 
unburned  for  15  years. 

The  most  obvious  effect  of  fire  upon  the  soil  is  the  removal  of  the 
forest  litter.   G-reat  significance  has  been  attached  by.  foresters  to  the 
destruction  of  this  natural  fertilizer;  but  little  or  no  experimental 
data  showing-  the  true  value  of  litter  ha.ve  been  published.  Analyses  show 
that  pine  litter,  following  its  decomposition,  is  potentially  a  source  of 
considerable  quantities  of  nitrogen.   It  is  not  known,  however,  how  much 
nitrogen  enters  the  soil  from  decaying  litter  or  how  much  of  it  passes  into 
the  atmosTDhere.   To  throw  light  on  this  question,  lysimeters  have  been 
installed  on  the  Olustee  Experimental  Forest  where  it  is  proposed  to  follow 
through  the  decay  of  litter  of  knovm  chemical  composition.   This  will  give 
actual  figures  on  the  rate  and  nature  of  the  decomposition  of  pine  needle 
litter  and  an  idea  of  its  fertilizing  value  as  compared  n-ith  its  removal  by 
fire. 

The  gum  yields  obtained  from  the  'aurned  and  unburned  Ra.iford  second- 
growth  slash  pine  fire  plots  indicated  no  significant  difference  resulting 
from  annual  fires.  These  results  are  based  upon  two  years  of  turpentining. 
One  of  the  plots  ha.d  been  burned  annually  and  the  other  protected  from  fire 
for  a  period  of  about  10  years.  While  this  single  exoeriment  is  not  con- 
sidered adequate  to  test  the  effect  of  annual  burning  on  gum  yields,  it  does 
indica.te  that  whatever  differences  ma.y  exist  are  ^pt  to  be  small.  More 
Comprehensive  experiments  to  determine  the  gum  yields  from  burned  and  un- 
burned woods  will  be  initiated  on  the  Olustee  E>:perimental  Forest  in  1937. 
Studies  of  the  effect  of  cro-^m  scorching  on  gum  yields  will  also  be  under- 
taken. 

EROSIOIT-STREAMFLOW 

Investigations  to  determine  the  place  of  forests  in  erosion  control 
and  in  the  regula.tion  of  streamflow  have  been  carried  on  by  the  Station 
since  1929.  These  studies  are  concentrated  in  the  Loessial  Silt  Loam  Up- 
lands of  Mississippi  -  a  region  some  6  l/o  million  acres  in  area,  where 
erosion  is  extremely  serious. 

Erosion  surveys  made  of  9  northern  Mississiripi  countries  in  1930 
indica.te  that  aioproximately  28  per  cent  of  the  entire  area  is  a.ctively 
eroding.  Much  of  the  erosion  is  of  a  peculiprly  destructive  tyoe  that 
gives  rise  to  deep  and  extensive  gullying.  The  surveys  indicate  that  several 
hundred  thousand  acres  in  the  region  are  so.  badly  gullied  and  washed  tha.t 
artificial  methods  will  be  n.^^eded  to  restore  a  protective  cover  of  forest 


or   other  veseta^tion.      The   rehabilitation  of  these  unpi'oductive,    denuded 
areas  appears  u^^ent   from  the    standpoint  of   streaniflow  regulation  and  the 
protection  of  adjacent,    a.ra.ble   land,    but   the  means  by  ^rhich  this  may  be 
accomplished  involves  many  perplexine  problems. 

In  order   to   develop   the   most   economical   and  effective  methods  of  con- 
trolling the   growth  of   sullies   a,nd  reclaiming'   eroded  a.reas  by  planting  trees 
a.nd  other  vegetation,    experimental    studies  rere  started  in  the    spring  of  1931. 
Six   areas  of  about  one  acre   each  located  on  representative    soil   types  in 
different  portions  of  the   region  ^ere  plan-ted  to   9,000  nursery   seedlings 
(1-0)    of  black  locust,    southern  red  oak,   Nuttall's  oak,    loblolly,    shortleaf 
and  sla.sh  pines.   Tlaree   of  the   areas   received   some  preparatory  treatment,    i.e., 
ha.d  gully  edges  plowed  in  and  brush  dams  constructed. 

In  the    spring  of  1932,    additional  plantings  were  made   on  areas 
located  near  Holly  Springs,   Mississippi,    and  the   scope  of  the  investigations 
was   enlarged  to   include   studies  of   soil-saving  dams,    methods  of  preparing 
gullies  for  planting,    and  the  use  of  promising   soil-binding  vines,    gra.sses, 
a.nd  other  plants.     Approximately  7,000  trees  were  planted  in  1932,  using   short- 
leaf,    loblolly,   Austrian,   and  western  yellow  Dines,   black  locust,  Uuttall's 
oak,    ca.talpa,    Cottonwood,    and  Mimosa  (Albi'z'za  .julibrissin) .      Carefully  gra.ded 
planting   stock' was  used' and  tests  were  made   to  determine  the   effect  of  cla.ss 
or   grade   of   stock  and  planting  method  on   subsequent    survival  and  growth  of  the 
trees.     ITursery   seedlings  were  used  in  most   cases  but   rooted  cro^'ras  and  root 
cuttings  from  native  black  locusts  were  also  employed.     In  addition  to   trees, 
vines  and  other  plants  were   started  in  gullies   and  washes   either  as  a  prepara- 
tory erosion  control  measure   or  in  combination  -^ith  the   tree  plantings.      These 
were:    Kudzu  bean,   Japanese  honeysuckle,    several  native  leguminous  vines, 
common  lespedeza,    bermuda  grass,   Johnson   grass,   Dallis   grass  and  centipede 
grass.     Previous   to  planting,    the   edges  of   certain   gullies  were  plowed  in  and 
check  dams   ccnstructed  to   catch  and  hold  the   outwash  soils  while  other 
co:T:Tparable   gullies   received  no   treatment.      Several   t?/pes  of   damiS  of   (l) 
brush,    (2)    wire   netting,    and  (3)    berm'ada   grass    sod  were  used.      Stra.w,    red 
cedar   tops,    grass    sod,    and  vines  were  used  to   reinforce   the  brush  a.nd  v/ire 
da-ms . 

The  planting  studies  are  of  too  recent  origin  to  yield  much  definite 
information  but   the   data  from  preliminary  examinations   indicate   the   following: 

(1)  In  the  case  of  black  locust  and  shortleaf  pine,  the  use  of  Gra.de 
1  "nursery  stock  ga.ve  a,  higher  survival  and  rate  of  growth  than  when  smaller 
seedlings  of   the   lower   grade  were  used. 

(2)  For  planting  gullied  land,    1-1   'nursery  transplants  appear   greatly 
superior   to   either   the  1-^9  or  2-0  nursery   seedlings  customarily  used  for 
pla.nting   stock  in   the. Southern  States.  .         ■       ■ 

(3)  Shortleaf  pine  ce-:i  be   established   successfully  on  gullied  sites, 
formerly  considered  too  poor  to  plant  unless   covered  with  top    soil,   by 
pla.nting   the    trees   in  holes  dug  with  spa.de  or  post-hole  digger  and  filled 
with  top    soil.     From  84   to  96.  per  cent   of  the    shortleaf  planted  in  this 
manner   survived  the   adverse    growing   season  of  1932.  .    . 

(4)  Bla.ck  locust   grown   from  healthy  rooted   sprouts  of  native   stock 
grow     more   rapidly   than  .those   from  nursery  seedlings.  ■    z        "  ' 
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(5)   Trees  planted  on  uneroded  bank  tops  between   gullies  have   a.  lower 
mortality  and  a  hiz'her  irov^th  rate   when   siich  a.reas  are  plowed  previous   to 
pla,ntinf. 

Additional  planting:  studies  are  Dlanned  for  193?-      Several   other  more 
valuable  hardwood   species  will  be    tested,   rorticularly  on   the  more   favorable 
sites   in  prepared  gullies.      Continued  studies  will  be  made  of   the    species 
already  demonstra.ted  as  useful   and   these   are   aimed  at   developing  the  bast 
possible  methods   of  establishing  the    species  on   gullied  la.nd.      The  propaga.tion 
of  bla.ck  locust  from  root   cuttings  -  a  method  that  has  already  given  partial 
success  -•  will  be   further   investigated,     pruning  studies  will   also  be  made   to 
determine  how  and  when  this  may  best  be   done   to  bla.ck  locust   and  wha.t    influence 
such  treatment  has  on   the   growth  rate. 

During  1331   intensive    studies  were    started  at  Holly  Springs,   Miss.,    to 
determine  the   soil  and  water  losses  from,  the  principal    cla.sses  of  land  in   this 
region  and  to  ascertain  the   relation  of   such  losses   to   floods  and*stream 
behavior.      Small    study  iDlots,    3  x  12  ft.    in   size,    were  established  on  the 
following  classes  of  cover  and  land  use; 

(1)    Cultivated  la.nd  (2  plots);    (2)    old-field  abandoned  7  years  with 
mineral    soil   exposed  and  eroding  (8  plots);    (3)    improved  pasture   (bermuda 
grass);    (4)    native   grass  pasture   (Andropogon   sp.)    (2  plots);    (5)    20-year-old 
bla,ck  locust   osage   orange  plantation  on  field  formerly  gullied;    (B)    scrub 
oak  woodland  typical   of  inferior   second-growth   forest;    and  (7)    virgin  oak 
forest  with  7  years  or  more  accumulation  of  duff   (2  plots). 

Ea.ch  plot    is  located  on  a  10  per  cent    slope  and  on  a  similar   soil 
and  each  is   isolated  by  metal   borders.      The   rain  falling  on  a  plot   is  measured 
as   is   that  portion  flowing  off   the    surface.      The  la.tter,    together  with  the 
eroded  m.aterial,    is   caught   in  a  metal   tank  at   the   lower  end  of   each  plot. 

These   run-off   studies  will  be   carried  on  until   the    summer  of  1933   in 
order  to   obtain  reliable   a.verages  of   soil   and  run-off  losses  from  the  land 
classes  of  the    region.      The  data  ha.ve  already  shown  pronounced  differences 
in  run-off  from  plots  protected  by  a  cover  of  vegeta.tion  and  that   from  bared 
surfaces  and   the  preliminary  results  are    indicative  of  flood  origins.      This 
was  demonstrated  during  the  winter  of   1931-32  when  abnormally  heavy  rainfall 
(27   inches  in  70   days)    fall   on   the  watershed  of  the  Tallaha.tchie  Eiver   in 
northern  Mississippi   and  gave   rise   to  perhaps   the  greatest   flood  in  the 
history  of  tha.t   region.     The  data  from  the  plots   (located  on  the  Tallahatchie 
watershed)    show  that   of   this  2"?  inches  of  rainfall,    62  percent   ran  off   the 
surface  of  a  cultivy.ted  corn  field  and  reached   streams   immediately.     ITith 
the   run-off  went    soil   at   the   rate  of  34   tons  per  acre.     Fifty-four  percent 
of  the   total   rainfall   immedia.tely   flowed  off   the  barren  soil   of  an  abandoned 
field.     I)u.ring   the  heavier  rains,    from  75   to   95  percent   of   the   rain  falling 
on   these  unprotected  land  classes  appeared  as   surface  flow.      In   contrast, 
of  the  27   inches   falling  on   the  virgin  oak  forest   and  on   the  unburned  nati'. , 
grass  pasture,    less   than  one-half  of  1  percent   of   the   rain  ra.n  off   the    sur- 
fa.ce   a.nd  carried  practically  no    soil   with  it.     Only  2  percent   of   the   rain 
ran  off   soils  protected  by  the    scrub   oak  cover.      These   da.ta  are    significant 
in  tha.t    they  were    secured  at   a.  time  when   surface   run-off  for   the   region  was 
Voluminous  and  wa.s  poured  into    the  main  drainages   quickly   enough  to  produce 
a  major   flood.      The  a.bility  of  forest  and   gra.ssla.nd  to   absorb  pra.ctically  all 
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of   such  excessive   rainfall   indicates   the    irnportant   relation  of  proper  land 
use   to  the  proclems  pertaining   to   the  prevention  and  control   of  floods. 

A  sunmary  of  the  rian-oif  records  from  these  11  plots  for  66  rains, 1/  . 
which  occurred  "between  October  14,  1931,  and  November  25th,  1932,  inclusive, 
is   -riven   in   the   following,  ta.ble.% 


Plot 

Ko . 


Cover  descriiotion 


1  Mature   oalc  forest 

2  Mature   oak  forest 


Avera.-re  per  cent 
of  rainfall 
rhich  ra.n  off 


P.e.Tia.rks 


.?8£/ 


1.00 


Check  plot 

Burned  on  3/l0/32  after  6-' 
months  prelimza. ry  run  as 
a  duplicate  of  No.   i- 


20-yea,r  Black  Locust- 
Osase  Oranse  planta- 
tion 


1.11 


plot  wrecked  and  not  in 
operation  durin2  6  rains. 


4  Scrab   oak  woodla.nd 

5  Ber.Tiada  grass  pasture 

6  Ua.tive    srass   cover 
Androposon   sp . 

7  Hotive    gra.ss   cover 
Andropogon   sp . 

8  Cultivated  land  (Corn 

in  1931  -  Cotton  in  1932 


4.17 
.80 

1.21 


.36. 


?/ 


37.81 


plot  wrecked  and  not   in 
oiDera.tion  during  11   rains. 

Burned  on  3/l0/32  after  6^^ 
montr.^  preliminary   run 
as   a  duplica.te  of  No.    7 

Cfeeck  plot 


Duplicate   to  Plot  9   for 
fir. -v.   7  .Tirni'hs  -    r:o"'"'ton 
To'i^v.   ccn  cour-'  d  r.-n  4 / 13  / 32 


9  Cultivated  land   (Corn 

in  1931   -   Cotton   in  1932 


42.38  Co ^. ton   r-iwfc  ectr.M  iched 

UD   crA  do  ¥n   Sj.cpe   on 
4/x3/32 


10  Abandoned  land  (Barren) 

11  II  II  II 


40.79  '•         )   p-jnlicate  plots   throughout 
34.83  }    en" ire  period 


1/   -  Total   rainfall   from  56    storms  -   30.30   inches. 


1/ 
2/ 

3/ 


Previous   to  burning,    the  percent   of  run-^off  from  Plot  2   avera.ged 
slightly  less   than   that   from  Plot  1.     Also   run-off  from  Plot   6   averaged 
slightly  less   than  that  fro'n  Plot   7  before  burni.ig. 

Average   run-off  per  cents  for  Check  plots  1   and  7   represent   run-off 
from  the   respective  types  of   cover   for  entire  period. 


Another  project  undertaken   in  1333   is-  the  measurement   of   run-off  and 
eroded   soil   from  2   small  gullies   (.155   and   .042  acres,    ^-espectively)  .      The 
run-off   discharge   is  passed  through  a  settling  tank  to    separate   out    the    soil 
load  and  is   then  measured  over  a,  90  degree   triangular-notch -weir .     These 
measurements  will  be   taken  overaa  2-7ear  period  during  which  time  da.ta  will 
he   obtained  on   the   gro"7th  of   gullies,    the    soil   and  -"ater  losses  from   such 
areas,    and  the   fa.ctors   involved-     After   this  pre.liminary  run.    control  measures 
involving  the  use   of  trees  and  other  vegetation  vill  be  applied  to   the    gullies 
and  an  a.ccurate   mea.sure   obtained  o.f   their   relative   effectiveness. 

The  latter  project  has  already  yielded  da.ta  indicating   that   frost 
action  is  one   o.f   the  most  potent   factors   in  accelera.ting  the    growth  of   gullies 
in   this  region.      In  March,    1932,    erosion  measure:.-.ents  from  one   gully  correla.ted 
vvith  temperature   records   snowed  that  a  single  light   freeze   follov/ed  by  a. 
moderate   ra.in   increased  erosion  m.ore   than  10   times  over   that  produced  by  a 
comparable   ra.in  previous   to   frost   action. 

■Jjinancial  -Aspects  of  rriva.te  Forestry 

The  purpose   of  the  Financial  Aspects   study   is  to   determine   for  the 
South  where   and  under  what   forest   and  economic    ?onditions  private   forestry 
promises  to  be  profitable  a.nd  also   '.vhere   and  under  "'hat   conditions   it   is  like- 
ly to  prove  unprofitable. 

Timber  inventories  and  gro^-th  data,  obtained  from  eleven  county-wide 
studies,   located  in  eight    southern  Sta.tes  a.nd  representing  various  pine   timber 
types,    shc'  that   timber- growing  conditions  are  very  favorable   in  ma.ny  parts  of 
the   region.     Many  well-stocked   stands  of   shortleaf  and  loblolly  pines  were 
found,    the   growth  being  fairly  rapid  in   spite   of  periodic   forest   fires. 
Economic  conditions  in  the   shortleaf-loblolly  region  such  as   taxes,    land  values, 
and  markets  for  forest  products,    a.re   generally  favorable   for  profita.ble  forest 
management  under  normal   conditions.      Second- growth  stands  of   slash  and  longleaf 
pine  managed  for  naval    stores  also   give  promise   for  profita.ble   forestry.      On 
the,  other  ha.nd,    the   co-rmon  pra.ctice   of  turpentining   small    trees  and  the  a.nnua.l 
raking  and  burning  of   turpentine   orchards  lessen   the  possibilities  for  forestry. 
Sconom.ic  conditions   in  the   longleaf   region   ra.nge   from  fa.vorable   to  prohibitive 
for   timber  growing,    depending  a.lm.ost    entirely  on  the   amotint   of  the   tax  burden. 
In  the  pure  longleaf  tvpe    second-growth  stands  of   good  density  are  not   generally 
found  and  priva.te   forestry   there   appears  dependent   to  a.  large   extent  upon 
artificial   reforestation  or  upon  very  different  methods  of  mana.gement   than   those 
now  practiced.     Fina.ncial  possibilities  under   the.se   conditions  are  yet   to  be 
determined. 

An  intensive    st".d.y,    including  a  10  per  cent   inventory  a.nd  careful   de- 
termination of   growth,    of   several    thousand  a.cres   of    second-growth  shortleaf- 
loblolly  pine,   which  is  probably  a  fair  a.verage   for   the  best   10  percent   of 
this   timber  t?rpe   in   the  South  yielded  the   following:  da.ta  for   the   forty  a.cres 
which  was  nea.rest   the   average  of   the  whole   tract   a.nd  for   the   forty  acres  which 
was  the   a.vera.ge  for  the  best  25  percent  of  the  area.> 
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Si^e  of  Trees 

Averai'e  Forty  ^i 
Volume  per  Acre  ~ 

Average  of  best  25  per- 
cent -  Volii-Tie  -per  acre 

•   19?2    1    I93y    j   1942 

1932      i    1937    1      1943 

Boa.rd  Feet 

•   • 

Board  Feet 

8"    d.b.h.'  and  over 

4.591 

7,342 

10,579 

7,559 

11.107 

14 , 944 

- 

1?"    d.b.h.    and  over 

2.244 

4,094 

6,957 

5,034 

8,040 

11,068 

17'i    d.b.h.    and  over 

115 

497 

1,525 

636 

1,875 

4,836 

1/ 

Volumes  International   l/ 4-inch  Kerf  Rule,    which  approximates  mill   cut. 
Reduced  3.4  per  cent   for  defect,   based  on  local  utilization. 

The  average  stand  has  been  more  heavily  cut  in  the  upper  diameters  than 
the  better  stands  but  after  five  or  six  years  the  average  volume  of  the  entire 
tract  should  approximate  the  present  volume  of  the  better  stand.  Under  manage- 
ment  the   annual   increment   of  the  better   stand  will  be  increased  also- 

The  a.nnual    cost  per  acre   of   growing  this   stumpage   included  $.11   for 
taxes  and  $.07   for  fire  protection  and  administration,    or  a-  tttal   of  $.18. 
Although  the  better   stand  was   recently   cut    to   a  17-inch  diameter  limit,    with- 
in  a  period  of  five   years   there  will   again  be   1875  board  feet   in   trees  17 
inches  a.nd  larger   giving  an  average   annual   growth  of  about  375  board  feet  per 
acre.      The   cost   of  producing  one   thousand  boa.rd  feet   of   stumpage   during  the 
5-7ear  period  is  J;  .4?,      ]>iiring  the  next   lO-year  period  spprcvcimg, tely  484  board 
feet  per  acre  will  be    ^ro'Tn  each  y-a.r  on   the  better    s'^ani-S,.  a&   a  cost   of  $.37 
per   thousand  boa.rd  feet   of   stumpage.      Interest   on   the   investment   in  land  and 
timber  ha.s  not  been  included. 


The   cost  per  thousa.nd  board  feet   for  logging,   milling,    and   selling 
lumber  for  this   opera.tion  wa.s  found   to  be  $18.11   fcr  13-inch  trees,   $15.62   for] 
17-inch  trees,    and  $14.25  for  21-inch  trees,   based  en  1929   cost   figures.      The 
Value  per   thoi.i. sand  board  feet   of  lumber  from  13-inch  trees  was  $23.62,    for  17- 
inch   trees  $25.64,    and  for  21-inch  trees  $27.35,    based  on  1929   lum.ber  prices. 
The   difference  between  lumber  value   and  cost   of  production  for  the   5-year  period 
for  trees  17   inches  a.nd  over  was  $4.01  per  acre  per  year  and  for   the  10- year 
period  was  $5.28.      These   returns   include   interest   and.  margin  for  profit   and 
risk,    and  also    the    cost  of   growing   stumpage,    amounting  to  $.18  per  acre  per 
year.     At  present   these   returns   could  not  be   realized,    but  present  depression 
conditions  are  probably  less  normal   tha.n  conditions  of  1929. 

A  simila.r   study  in  a  tract   of  virgin   shortleaf-loblolly  pine   indicated 
the  possibility  of   a  sustained  yield  of  400  board  feet  per  acre  per  year   in 
trees  21   inches   d.b.h.    a.nd  larger,    cutting  over   the  a.rea  every  10  years. 
Costs  of   growing   stumpage   included  taxes  $.25,    fire  protection  $.05,    and  adminis- 
tration $.03.    a  tota.l   of  $.33  per  acre  per  year.     With  an  average  growth  of  400 
board  feet  per  acre  per  year,    the   cost  per   thousand  feet  of   stumpage   is  $.82. 
The   va.lue  of  lumber  (1929)    in   trees   21   inches   d.b.h.   and  la.rger  a.veraged  $32.50 
per   thousand,    while  production  a.nd   selling  costs   (1929)    totalled  $17.50  per 
thousa.nd  boa.rd  feet,    leaving  a  ma.rgin  of  $15  for   interest,   profit,    and  risk. 
With  a  possible   cut   of  400  board  feet  per  acre  per  year,    the  margin  per  acre 


^.vas  $5,  from  whic'n--;|,~-e-,Q-s:t- of  $  .33  for  crowins  sttinipa.fe  should  be  deducted,. 
Although  this  is-W---s'll-g^.tly-- greater  return  per  acre  than  that  for  second- 
frov/th,  it  is  earnsd  on' a,  considerably  larger  investment  than  in  the  case  of 
second- growth  and  the  annual  increment  is  slightly  less  than  for  second  growth. 
i         ; 
In  both  virgin  and  §ecohd-growth  shortleaf-loblolly  pine  stands  it 
appears  advantageous  to  use  selective  logging.  By  cutting  the  larger  trees, 
better  quality  and  more  valuable  lumber  is  obtained  and  costs  of  logging  and 
milling  per  thousand  board  feet  are  reduced.   The  increment  may  be  increa.sed 
and  the  quality  of  product  improved  by  proper  selection  of  trees  to  be  cut.  By 
this  method  the  area  is  fully  utilized,  growing  trees  of  all  sizes,  and  natural 
pruning  takes  place,  resulting  in  clear  logs.  A  light  cut  per  acre  results,  in 
a  lower  fire  hazard  and  in  lower  fire  protection  costs  than  where  heavier  cuts 
are  ma.de.  When  fires  do  occur  under  selective  logging,  the  killing  effect  is 
usually  limited  to  reproduction  under  1  inch  in  diameter,  and  adequate  restock- 
ing will  take  pla.ce  between  fires  which  may  occur  every  few  years.  A  sustained 
yield  can  be  obtained  indefinitely  and  the  amount  of  cut  can  be  varied  some- 
what under  changing  market  conditions  without  seriously  affecting  either  the 
quantity  or  the  quality  of  the  increment. 

An  inventory  of  priva,te  forestry  practice  in  the  South  was  ma.de  in 
1932  and  is  summarized  in  the  following  table  covering  the  eight  S  tates  of 
Alabama,  Arkansa.s,  Florida,  Georgia,  Louisiana,  Mississippi,  Oklahoma,  and 
Texas:- 


Gra.de  of  , 
forestry  i/ 

priicticed 


Kind  of  operatio: 


t^ 


Wr'val  stores 


Area   -Owners 


Acres     Number 

I 
Longleaf-Slash  pine   T:ppQ 


^luality 
Quality  2 
Quality  3 

Total 


T  '  ?86,00C 
139>50C 
339. 50C 


965. OOC      96 


4 
22 
70 


Sary  &  paper  mill; 


Area 


Acres 


349 , 500 
252.500 
1.515.000 


2,117.000 


Qvnc  V ; 


ITumber 


2 

9 

22 


33 


S hortleaf -Loblolly  pine-Hardwood  Type 


Quality  1 
Quality  2 
Quality  3 

Total' 


613.500 
1.343,500 
1,267,500 


3.224,500 


5 
12 

17 

35 


Timber  erowina:- 


3 


Area 


Acres 


176,000 
520,000 


696,000 


Owners 


Number 


5 
24 


29 


23.500 
151,000 


174.500 


Siver  Bottom  Hardwoods  and  Cypress  Type. 


quality  2 
Quality  3 

Total 


Summary 
Quality  1 
Q,uality  2 
Quality  3 

Total 


3 86, OOC 
189,5GC 
339 , 50C 


965, OOr       96 


4 
22 

70 


107.500 
475.500 

583,000 


963,000 
1,703.500 
3.258.000 


5.924,500 


4 
5 


25 

44 

77 


199,500 
671.000 


5 

12 


Area 


Total 
-t— 


Owners 


870.500 


10 
31 

41 


1/ 


Acres 


735. 50C 

618. OOC 

2,434, 50C 


3, 77 8. COG 


613. 50C 
1.367,a0C 
1.418,50C 


3, 399. OOC        47 


Number 


6 

36 

116 

158 


o 
17 
24 


107, 50C 
475, 50C 


583, OOC 


1 . 349 , OOC 
2 , 092 , 50C 
4,318,5CC 


7,760,C0C      214 


57 
145 


The   quality  of  forest  pra.cticed  by   each  individual   operator  was   rated  according 
to    the   following  schedule; 

Quality  1   forestry;      Adequate   fire  protection;    reasonable  minimum  diameter  cuttin 
""^  limits;    leaving   seed  trees   or   selective   logging  or  adequate  planting, 

with  or  without   correct  naval    stores  practice;    specific  plans   of  fores 

management   for  a  long   time  operation  based  on  adequate   inventories  aad 

growth   studies. 
Quality  3   forestry;      Effective    fire  protection  with  seed  trees  or  planting  but 

without   definite  plans   of  actual   forest  management   for  a  long  time 

operation. 
Quality  3  forestry;      Fire   control  with  some   efforts   to  produce  a  new  stand. 

-'Individual  areas   of  1,000  acres  or  less  not   included. 
^'Non-operating  land  owners  holding  for   speculation. 


Durin?  1933  case    studies  will  Toe   continued.     The  best   available 
forest   conditions  'vill  "be   selected  to   study  present   financial  possibilities, 
and  permanent  plots  will  be   established  for  o   lone-time   study  of  financial 
possibilities  under  proper  mana.ee.-nent . 

Progress   reports  of  both  county  and  case    studies  will  be  made  available 
as   conroleted. 


New  public  Iioma.in 

A  general   appraisal   of   the   ertent  and  status  of   tax-delinquency  and 
la.ws   relative   thereto   in   the   States  of  Florida,    Georgial  Alabajna,,   Mississippi, 
Louisiana,   Arkansas,   Oklahoma,    and  Texas  wa.s  cornpl-3ted  early  in  1932-     The 
estimated  tax  delinnuency   in  these  States  is   shown  in  the   following  table: 


(All    acres 

in  thousands  of  Acres) 

Total 

Total 

Total  for 

percent   of  to 

tal 

Total 

Total 
forest 

Total 
land  area 

forest 

area 

land  area 
delinquent 

est   area 

forest   area 

tate 

delinquent 

Invol- 

land area 

land  area 

reverted 

raverted 

but   not 

but  not 

Revert- 

-Delin- 

ved in 

to   State 

to  State 

reverted 
1932 

reverted 
1932 

ed 

quent 

delin- 
quency 

a. 

35.111 

23,500 

-■11,000 

^' 6 , 500 

1/4,000 

-^2,300 

27 

1 

10 

37 

. 

37,584 

22,872 

2/      _ 

- 

- 

- 

ll    - 

- 

5/    - 

a,- 

32,819 

21,680 

10 

- 

50 

30 

3/    - 

ss. 

29,672 

18,293 

600 

300 

l.OOO 

500 

1 

3 

4 

. 

29,062 

18,903 

1,540 

1,080 

500 

350 

6 

2 

8 

k. 

la. 

xas 

,33,616 
I     4,760 
^^7,231 

22,000 
^   4.279 
i/ 12. 624 

144.251 

>   1.810 

2.'        450 

890 

,.1.120 

i'     100 

i/      330 

,1,230 

2'      270 

480 

5 
2 
3 

7 

4 
2 
1 

3 

9 
4 
4 

tal 

219,805 

16,300 

9,430 

7.530 

4.220 

10 

1/ 


2/  y 

5/    rri 


andowners  do  not   consider   their  lc?nds   reverted  to  State  Title,    but  believe 
they  can  retain  title   through  legislative   tax- adjustments.      State's 
title  questionable.      Same    statement   applies,    with  less   force,    in  all 
Southern  States. 

o  reverted  land  in  Georgia. 

ess  than  0.5  per  cent. 

ncludes  only  eastern  portion  of  State,    ".Ithin  limits  of  pine   type. 

itle  passes   to  county;    this  figure  for  entire   area  of  commercial   and  non- 
commercial  forest  land  in  State. 


Ar''^nsas  wa.s  selected  as  the  St;!.te  for  the  first  field  work  in  thig  project 
is  selection  t.ps  influenced  very  largely  by  the  keen  intcr.>st  displayed  by  the 
iversity  of  Arkansas  and  the  Arkansas  Agricultural  E^"periment  Station  in  co- 
eratir.g  on   the  '^ork  on  a  rather  extensive  basis,    and  by  the   fact   that  with  the 
ception  of  Florida,    tax-delinquency  of  forest   land  was  more   extensive   in   this 
ate   than  in  -any  other  in  tne   South. 

Field  ^-'ork  was    started  late   in  April,    1932,    in  Drew  County  by  one  man 
om  the   Station   staff  a.ssisted  by  a  forester  from  the  University  of  Arkansas 


and  an  agricultural  economist   fro.-n  the  Arkansas  Agricultural  Experiment 
Sta.tion.      This  county  has   the  lea.st   delinquency  of  any  in  Arkansas,    and  was 
selected  primarily  to   test  out   the  Working  plan  and  the   methods  of  field 

" technique.     It  also   served  as  a  check  plot  for  other  county  studies.     Little 

River  County  was   s-arveyed  next,    the   '^rork   starting  July  6th  and  "being  com- 
pleted Septemher  5th.     This  county,    typical  of  the   shortleaf-loblolly  pine- 
hardwood  "tj'pe  of  the  Upper  Red  River  Valley,    had,   as  of  June  1,    1932, 
approxima.tely  19,600  acres  of  New  puhlic  Domain,    and  100,000  acres  delinquent 
for  one  or  two  years  taxes  but  not  yet  certified  to  the  State.      Sanples  of  , 

these  areas  were   selected  and  the  plots  therein  visited  and  classified  as  to 
ownership,    residency  of  ownership,    status  of  delinquency,   land-utilization, 
forest   type  and  condition,    topography,    stoniness,    and  erosion.     Merchantable 
stands  of  timber  were  covered  by  a  5  per  cent   cruise,    and  site  index  de- 
termined.    A  detailed  study  of   the  public  finance  and  tax-system  of  the 
county  was  made.      In  "Tashington  County,    typical   of  the  oak-hickory  type  of 
the  Oza.rk  Mountains  in  northwest  Arkansas,    a  similar  survey  was  begun  in 
late   September  and  the   field  work  con:pleted  the   and  of  November.      This  county 
was  found  to  have  had  approximately  18,000  a.cres  of  tax  reverted  land  on 
December  1,   1931,    and  on  October  1,    1932,    there  were  approximately  125,000 
acres  delinquent   for  one  or   two  yea.rs  taxes  but  not  yet   certified.     Assistance" 
in  ea.ch  of  the   county   studies  was  obtained  from  the  Arkansa.s  Agricultural  Ex- 
periment  Station  and  the  University  of  Arkansas. 

During  the   first  half  of  1933   it   is  planned  to   complete   the   office 
reports  on   the   three   counties  already  studied,    and  to   finish  the   field  work  in' 
two   other  counties.     One  of   these  will  be   in  the   shortleaf -hardwood  t:_ppe  of 
the   Central  Highlands  (Johnson  County)    and  one   in  the  Mississippi  Delta  (Lee 
County).     Based  on  these   county   studies,    recommendations  will  be   made  of  ^ 
practical  mea.sures  for  handling  and  using  reverted  forest   lands  for  forestry 
purposes. 

"  Forest   Survey  

Upon  completion  of  the  field  ■^ork  on  the  preliminary  forest    survey  of 
pearl  River  County  in  the  longleaf  pine  region  of  southern  Mississippi  in 
January,    1932,    an  atten:pt  was  made   to   inaugurate   the   field  work  of  the   survey 
in  the  bottomland  hardwood  region  in  Mississippi,   but   continued  high  water  in 
the  Tallaha.tchie  and  Ya.zoo  drainages  made   it   impossible   to   carry  on  the  work, 
Due   to   this  condition,    the  upland  hardwood   sub-region  of  northwest  Mississippi 
was   chosen  as  the    scene  of  operation  during  the  early  part   of  1932. 

lU  a.  U'pland  Hardwoods 

The  upland  hardwood   sub-region  of  Mississippi,    embracing   some 
2,176,000   acres,    lies   in  the    silt  loam  uplands.      It   is  roughly  triangular   in 
shape   and  is  bounded  on  the  west  by  the   loess  bluffs  at   the   edge  of  the  Delta, 
on  the  north  by  the  Tennessee-Mississippi  State  line,    and   the   ea.stern  edge 
adjoins   the    shortleaf  pine   region.      This   is  not   an   important   timber  region  at 
present  but  'va.s   the   source   of  considerable  hardwood  timber   in  the  early   days. 
I>ae   to   the   easily  eroded  soils  and  the   somewha.t   rough  to   rolling  topography, 
much  of  the   former  cultivated  area  has   eroded  until   it   can  no   longer  be   farmed. 
It   then  goes   into  pasture  or  is  abandoned  to   come  back  to   forest.     The 
merchantable   timber  is   found  mainly  in   the   river  and  stream  bottoms  and  consist; 
of   red  gum,   various  oaks,    ash,    elm,    hickory,    and   some  c:^'press.      Cutting  of   the 


various  forest   co^uiodities  is   carried  on  chiefly  "by   small  portable  mills. 

This  ration  will  be  incliaded  in  the  northern  Mississippi   release  unit 
which,    then  completed,   will   embrace   phov.t   9  .-nillion  acres   and  cover  27  counties 
in   the  northern  third  of  the   State.      It  was  considered  as  a.  subunit  because 
it   includes  a  region  of  homogeneous   conditions  making   it    somei^hat   different 
from  the   rest   of   the  unit.      The   data,  for   the  upland  hard'Toods  will  be  combined 
in   the   final   report  "^ith  that  of  the  unit   as  a  whole,   but  may  be   described 
separately. 

ITine   s^arvcy  lines   in   this   region  were   run  in  an  easterly   direction, 
starting  from  designated  points  at   the  base   of   the   loess  bluffs.     The  first 
line  was  run  five  miles   sc.ith  of   the   State   line,    and  each  subsequent   line  was 
ten  miles   south  of  the  preceding  one.     Quarter- acre  plots  were  taken  at  every 
10-chain  point   along  thcise   lines  and,    if   timbered,    an  accurate   tally  of  all 
trees  one   inch  and  over  was  made.      On  the  non- forest  plots,    the   non-forest 
type  was  noted  and  the  prevalence   of   erosion  described.      The   field  work  on   the 
upland  ha.rdwood  unit  was  completed  AprH   15,    19?2. 

The   total   estimated  volume  of  tir/bi^r  found   in  the  upland  hard\7ood   sub- 
region  was  about   650,000,000  board  feet   Scricner  E.oci:aal  "  G"    scale.     This 
stand  occurred  on  456,800  acres  of  forest   land-     Less   than  200,000  acres  of   th 
contained  stands  with  1,500  or  more  board  feet  -oer  aero. 

Approximately  3?  per  cent   of  the    total   l?nd  area,  showed  evidences  of 
erosion,    and  of   the   abandoned  farm,  la.nd  48  percent  was  eroded. 

b .     Bottomland  Hardwoods 

The   delta  portion  of  Mississippi,    a   region  of  4,420,400  acres,    is 
being  set  up   a.s  a.  com-plete   release  unit;    it    includes  the  bottoms  lying  along 
and  east   of  the  Mississippi  River   in  Mississippi   from  the  Tennessee   line   to 
Vicksburg,  bounded  on  the   east  by   the   loessal   bluffs.     From  the   early  part   of 
April  until   the  13th  of  August,    the   field  work  of   the  Survey  was  concentrated 
in   the  bottomlands.     Nineteen   surve*-    lines  at  10  mile   intervals  were   run  in 
the  area  lying  between   the  Tennessee-Mississippi  Stats  line  on  the  north  and 
Vicksburg  on  the    south.     The   field  procedure  ^^as  ba.sed  on  the   results  of   the 
prelim.inary  survey  made   in  East   and  ?Jest   Carroll  Parishes,   Louisiana,    and  the 
field  instructions  were  contained  in  a.  comprehensive  field  manual- 

The  field  work  in  the  Delta   req^ir^d  -517  man  days.     Detailed  measurements 
irere   taken  on  2,301   qniarter-acre   forest  olots  out   of  a  total   of  5,856  plots. 

The  da.ta.  for  this  unit   are  now  being  analyzed.     The  following  tables 
show  the  percentage  of  forest  land  in   the  region  by  condition,   by  topographic 
site  and  by  forest   t;.^e,    and  the  percentage  of   the  various  classes  of  non- 
forest  land. 


Mississippi  Bottomland  Hardwoods 

Forest  Area  "by  Condition,  Site,  and  Type 

Based  on  Total  Area  of  4,420,400  Acres 


Forest   condition 

Acreage 

per  cent  of|  per  cent  of 
forest  area]  total  area 

1.  Virgin 

92,840 

5.3 

2.1 

2.  Virein  culled 

98.880 

5.7 

2.2 

3.  Virgin  cut  over 

394,030 

22.7 

8.9 

4.   Second   growth  -  uncut 

843,940 

48.5 

19.1 

5.   Second  growth-culled 

28.S30 

1.7 

.7 

6.   Second  growth- cutover 

240,790 

13.9 

5.4 

7 .  Burned  area 

15,850 

.9 

.4 

8.  Flood  killed  area 

21,890 
1.735,900 

1.3 

100.0 

.5 

Total 

39.3 

Forest  Site 


1.  Bottoms 

1,314,900 

-■    ■    - 

75.7 

29.7 

2.    Swa.T:ip 

160.790 

9.3 

3.5 

3.   River  margin 

89,080 

5.1 

2.0 

4.  Hew  Batture 

170. S20 

9.8 

3.9 

5.  Uplands 

1,510 

.1 

.1 

Total 

1,736.900 

100.0 

39.3 

Forest  Type 


1-  Cypress 

2.  Cypress-ha.rdwoods 

3.  Cottonwood-willow 

4.  Red  Gum 

5.  Overcup  oak  -  pecan 

6.  Mixed  hardwoods 

Total 


59 . 530 

3.4 

80.760 

4.7 

159.260 

9.2 

35,980 

2.1 

222,670 

12.8 

1.177,600 

67.8 

1,736,900 

100.0 

1.4 
1.8 
3.5 


5.0 
26.7 

39.3 


-32- 


Distrib-gtion  of  Classes  of  ITon-Forest  Land 

In  the  Bottomla,;id  Hardwood  Begion  of  Mississippi 

Based  on  Total  Area  of  4,420,400  Acres 


Non-Forest  Land  Acreage  Per   cent   of  Total  Area 


Agricultural 

In   cultivation  2,192,100  49.6 

nev7   around  127,560  2.9 


II  II 


Abandoned  permanently  46,050  1.0 

"  te:3porarily  74,7?0  1.7 

Pa.sture 

Improved  27,930  .6 

Woodland  29,440  .7 

Other  Area.s   including: 

Levees,    roads,    railroads, 
towns,   waterways  185,590  4.2 


2,583,500  60.7  percent 

As   soon  as  the   field  data,  are   conapletely  analyzed  and  the   results 
tabulated,    a  report  will  be  prepared,    to  be  iiada  available  for  distribution. 

c.  Southern  Pine 

The  data  obtained   in   the  preliminary   survey  of  Pea.rl  River  County, 
Miss.,    have  been  used  as  a  basis  for  f or.:u.lating  plans   for  the   survey  procedure 
in  the   southern  pine   rec.ion.     Approximately  3,000,000  acres  of   land  in  the    short- 
leaf-hardwood  region,    constituting  part   of  the  northern  Mississippi  unit,    had 
been  covered  by  the    survey  field  work  up   to  December  31,    1932.     No  detailed 
office   work  or  analysis  of  the  data  from  this  part   of  the  unit  has  a.s  yet  been 
undertaken. 

d.  General 

In  addition   to   carrying  on  the   field  and  office  work  as  already  de- 
scribed,   the  Survey   staff  has  carried  on  other  work,   which,   while   not   directly 
connected  with  the    inventory  pha.se,    is  nevertheless  an  integral  part  of   the 
project. 

Measurements  have  been  taken  on   several   hundred  pine  and  hardwood 
trees  for  volume  table   construction  and  checking  purposes.     The  hardwood  volume 
tables  constructed"   for   the  bottomland  ha.rd^''oods  have  been  checked  and  with  minor 
changes  were  found   to  be   applicable   to   the  upland  hardwoods..    Tables  were   con- 
structed for  longleaf,    shortleaf ,    and  loblolly  pines  based  on  data  collected  in 
Mississippi   and.  Louisiana.     For   each  release  unit   these   tables  will  be   checked 
by  taking  additional  measurements  on  logging  operations   so   that  accurate   tables 
will  be  availa.ble   for  each  unit. 


O^Amership  dpi,ta,  tax  iiiformatiorx,  cutting  records  and  other  pertinent 
data  were  obtained  for  the  units  'vorked.      --; 

The  groTrth  phase  of  the  survey  has  "been  approached  from  several 
different  angles  to  determine  the  most  accurate  ?nd  effective  method  of  arriv- 
ing at  the  annual  and  periodic  growth.  Studies  of  mortality  have  "been  carried 
on  and  have  "been  included  in  the  growth  calculated.  It  was  found  that  short- 
leaf  and  loblolly  pine  trees  retained  their  bark  for  three  years  after  death. 
For  the  hardwoods,  the  criterion  is  some^'hat  different  and  is  based  on  the 
length  of  time  it  takes  the  smaller  limbs  to  decay  and  fall  off.  This  varies 
with  the  diameter  of  the  limb;  limbs  under  five  inches  in  diameter  usually 
fall  off  within  five  years  time. 

The  analysis  of  plot  data  has  been  sin^^lified.  Outlines  for  release 
unit  reports  have  been  approved  and  will  be  followed  in  preparing  the  final 
reports. 

The  dissemina,tion  of  informa.tion  on  the  aims,  objectives,  and  progress 
of  the  s"arvey  has  been  an  important  phase  of  the  -project.  This  has  been 
a.ccomplished  by  radio  talks,  articles  published  in  va.rious  trade  and  technical 
journals  and  newspapers,  addresses  before  trade  associations  and  forestry 
conferences  and  by  numerous  conferences  with  leaders  in  the  various  forest 
industries. 

Reconnaissances  have  been  made  in  advance  of  work  in  release  units 
so  that  the  conduct  of  the  work  in  such  new  units  may  be  more  efficiently 
planned.  In  this  connection,  a,  "cropmoter"  ha.s  been  used  as  an  accessory  for 
getting  data  to  strengthen  and  supplement  the  field  work. 

Present  plans  conten^jlate  the  completion  of  the  S"urvey  in  Mississippi 
before  work  in  any  other  sta.te  is  inaurara.ted.  If  coopera^tive  funds  are 
available  in  ot'ner  states,  the  work  can  be  rapidly  expanded,  additional  crews 
can  be  organized,  and  the  project  can  be  carried  on  concurrently  in  several 
regions.  An  insistent  demand  for  the  Survey  has  come  from  the  naval  stores 
interests  in  Georgia  and  Florida  and  it  is  hoped  this  demand  may  result  in 
extending  the  work  to  cover  siinultaneously  a.  larger  part  of  the  200,000,000 
acres  of  forest  land  in  the  South  that  lie  ahead  of  the  Survey. 

'       FOP.SST  PATHOLOGY 

(pine)  The  study  of  the  seedling  disease  of  longleaf  pine  caused  by  the 
brown  spot  needle  disease  (Septoria  acicola)  continues  a.s  the  main  project. 
Minor  projects  deal  with  the  studies  of  slash  disposal  and  of  basal  deca^y 
in  southern  pi:©  s.  Another  assignment  involves  the  propagation  of  Asiatic 
chestnut  seedlings  in  the  South. 

The  larger  part  of  the  work  with  the  brown-spot  needle  blight  of  long-' 
leaf  ha.s  been  done  in  the  field,  parti calarly  on  area.s  of  ne.tural  reproduction 
near  Bogalusa,  La..  Seedlings  on  an  area  of  dense  natural  reproduction  are 
being  sprayed  frequently  to  control  the  disease  and  measured  once  a  year  to 
determine  the  effect.  The  vigor  and  height  of  seedlings  in  sprayed  plots 
leaves  no  doubt  as  to  the  beneficial  influence  of  t'ne  treatments.  A  com- 
parison of  the  average  height  growth  of  seedlings  in  sprayed  and  unsprayed 
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plots   shor.'S  that 'fro"!'th   in  the    sprayed  oj'ea.^  3XC2eded  tha.t  of   the  unsp rayed 
in  19   out   of  20  pairs  of  plots  durin^r  a   two-year  period. 

The  effect   of   the   disease    in  forer.t  plantations   is  hein=:  tested  by 
spraying   several  hundred  pla.nted  seedlin-.s  and  coroparin^'  then  '."ith  a.djacent 
unsprayed  plants.     By   the   end  of   the   fourth  season  in   the  field,    the  average 
dia,raeter  of  unsprayed  stock  was  only  40  percent   of  that   of  adja.cent  plants 
sprayed,    the   spraying  havin;-  continued  ever   since   seedlings  were  planted. 

The    spray  trea.tment   employed  are   listed   in  order   of  relative   effective- 
ness for   the    season  of  19?2:    Li-iie-sulph'ir,   Bordeaux   .aixture,    zinc-sulpha.te 
plus  lime,    colloidal   'julpha^,    and.ca.sein. 

The   effect  of   e-rass  and  sed^e   on  needle   infection   is  being   studied. 
Complete   removal   of  all  herba.ceous  vegetation  from   several   areas  over  a.  period 
of  years  doubled  the   amount  of  dead  needle   tissue   for  the   first    season, 
tripled  it   for   the    second,    and  more   than  doubled  it   during  the   third  sea.son. 
These  ratios  were   determined  each  season  by  conparin'?   the  extent   of   the   dis- 
ease on  the   denuded  area  with  that  on  adjacent  undenuded  plots.      The  effect 
of  denuding  when  continued  for  three   years   is   cumula.tive. 

An  extensive    survey  v-a.s  made   in   the  longlea.f  region  from  Texas   to 
South  Carolina,  and  73  ar^^as   exa.minigd  to   determine   the   effect   of  fire  as  a 
mea.sure  of  disease   control.      It  wa.s  found   that;   a.  sin-rle   fire   reduced   the 
disease  on  all  areas  for  the   first   se-json,    arA    to  a  lesser  extent   the   second 
season.     A  second  survey  covering  72   areas  from  Louisiana  to  Georgia  gave 
essentially  the   same   information.      It   is   indicated  that   during  the   third 
sea.son  after  the  fire   the  disease   can  be   expected  to   revert   to   its  original 
status.     Annual    seedling  measurements  and  control   of   the   disea.se  by   spraying, 
while   essentially  routine  work,    are   giving  valuable    information  and  will  be 
continued  through  1933.      It   is  planned  to   investigate  various   technical  phases 
of  the  problem,    s.lso,    such  as   spore  produ.ction,    spore   dissemination,    relative 
susceptibility  of  different   classes  of   seedlings,    and  different   ages  a,nd  types 
of  foliage. 

Hardwood. -5 


Study  of  tree  diseases  in  the  bottomland  hardwoods  of  the  Mississippi 
Delta  was  started  in  July,  1931,  by  Dr.  L.C  Overholts  and  Frank  Kaufert. 
This  investigation  was  ca.rried  on  in  1332  by  G-.H.  Kepting,  who  centered  his 
efforts  in  determining  the  relation  of  "^ire  to  the  understocking  of  young 
hardwood  stands  through  the  dropping  out  of  yo'ang  trees  due  to  decay  following 
fire  scarring  on  the  19  separate  are-js  '.-.tudied  in  Louisiana  and  Mississippi. 
He  found  relatively  few  trees  that  had  fallen  over  due  to  this  cause;  with 
few  exceptions  the  trees  that  had  broken  over  had  poor  or  suppressed  crowns. 
5|  He  concluded  that  fire  as  a  forerunner  of  decay  is  relatively  unimportant  as 
El  the  cause  for  understocking  compared  to  its  effect  in  trie  outright  killing 
i of  seedlings  and  the  girdling  of  sapling  trees.  The  data  show,  however,  that 
'  fire  scars  on  saplings  result  in  immediate  decay  and  subsequent  cull  to  a 
greater  extent  than  ha.d  been  supposed  for  trees  of  this  size. 

products 


7ork  in  forest  products  pathology  has  been  la.rgely  a.  continuation  of 
devising  efficient  methods  for  controlling  sap  stains  and  m.olds  in  domestic 


and  export  lumlier,    logs,    gnd  other  forest  products,     rinancial   assistancs 
by  interested  chemical   co-.Tipanies  a:id  lumber  organizations  has  permitted 
considerable   expansion  of  the   sap   stain  control  work. 

The   results  of  19?2  lumber  dipriing  tests  have   continued  to   confirm 
those  of  previous  years;    the  ethyl  mercury  chloride  and    the   sodium 
tetra.chlorophenolat  e   trea.tments  have   continued  to   ^ive   satisfactory  and 
economical   control.      The   former  compound,    sold  under  the    trade   name  of 
Ligna.san,    is  now  bein^  used  by  some  200  pine   and  hard'vood  mills.     Borax, 
found  in  previous  tests  to  be  very  effective  on  hardwoods,   ha.s  been  adopted 
by  one  large  hardwood  company,   and  is  proving  fairly  satisfactory.     Although 
sodium  tetrachlorophenolate  ha.s  proven  effective  on  hardwoods,    it  has  not 
yet  been  put  on  the  market.     Its  marketing  has  been  held  up  pending  the  out-     § 
come  of  tests  with  a,  similar  product,    sodium  2-chloroorthophenylphenolate, 
tested  on  a  large   scale  for  the  first   time   this  yea.r.     It   seem.s  likely  that 
it  will  be   found  useful,    and   that  both  compounds  will  be  on  the  miarket   in 
the  near  future.     These  two   compounds  are  non-mercurial,    and  under  less 
suspicion  of  possible  toxicity  to  hamans. 

Considerable  attention  w.as   ^'ivan   to   the   development  of    suitable   equip- 
ment  for  the   adoption  of  dipping  practices  by   small  mills.     While  most   of 
these  mills  remained  shut-do'/ra  during  1932,    considerable  progress  was  made  inB| 
the  application  of   the  new  stain  control -methods.     Further  -"ork  on  this  problen 
is  planned. 

Continued  commercial    tests  of  ncv  log  treatments   showed  that  where 
insect   occurrence   is  not   a  firctor,    stain  can  be   effectively   controlled  by  a 
nt).mber  of  economical    spray  treatments.      Insect   occurrence  has  not  been  found 
to  be  heavy  in  winter  stored  hardwood  logs  cut  after  October  1st,    to  warrant 
attempts  at   control,    so  that    the  problem  of  preventing  deterioration  in 
winter-banked  logs   seems  largely  solved.     For  logs  cut  and  stored  during  the 
'"armer  months,   ho'^^ever,    an  insect   repellent   treatment   is  necessary.      Several 
compounds  have  proven  partially  effective,   but   none   have  been  found  wholly 
sa.tisfactory.     The   search  is  being  continued. 

A  still  wider  field  of  use  for  the  lumber  dipping  treatments  is 
indicated  by  the  promising  results  obtained  to  date  in  the  experimental 
pole  and  piling  pre-treatm.ent  work.  It  seems  likely  that  through  the  use 
of  certain  dips  and  spray  treatments,  the  decay  hazard  can  be  lessened  in 
pine  poles,  posts,  and  piling  that  are  to  be  stored  or  air-seasoned  prior 
to  creosote  treatment.  The  experimental  data  do  not  yet  justify  delaying 
creosote    treatment  beyond  the  us^aal   tirae  a.s  a  result   of  pretreatment . 

In  addition  to   the  field  work  outlined  above,    s-everal  croblem.s  of 
controlling  stain  and  mold  occurrenco   in  other  classes  of  products,    such  as 
staves,    furniture  squares,   and  blocks  are  reci^iiving  attention.     Further 
laboratory  work  on   the  dissemination  phases  of   the   stain  problem,    strength 
tests  of  treated  and  untreated  air-soa^oned  lumber,    and  preliminary  tests 
on  new  chemicals  a.re   also  planned  for  1933. 
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■  ■  THIRTEMTH  AIWTUAL  REPORT 
•  .  ■■  '  'Of  the 

SOUTHERN  FOREST  EXPEF.IMEKT  STATION 

January  1,  1933  -  Decem'bGr  31,  1933 

This  report  summarizes  the  progress  of  forest  investi- 
gations under  way  at  the  Southern  Forest  Experiment  Station 
during  1933  and  outlines  plans  for  1034.  It  is  the  thirteenth 
of  a  series  of  reports  that  have  been  issued  annually  since 
the  Southern  Station  was  established  in  July,  1921,  This  federal 
station,  one  of  eleven  regional  forest  experiment  stations  in  th^ 
United  Stat'^'s,  serves  the  territory  extending  from  G-eorgia  and 
Florida  v;estv;ard  to  Texas  and  Oklahoma  and  includes  a  major  part 
of  that  section  of  the  country  known  as  the  "South." 

TIffi  FOREST  SITUATION  IN  TPE  SOUTiI 

During  the  last  year  it  has  been  possible  to  evaluate 
more  accurately  than  ever  before  the  eminent  position  v/hich 
the  South  holds  as  a  source  of  forest  products  for  the  nation.  : 
During  1932  and  1933,  the  United  States  Forest  Service  made  a 
comprehensive  s;rrvey  of  the  forestry  situation  in  the  United 
States,  in  v/hich  a  number  of  members  of  the  Southern  Station    : 
contributed,  both  in  the  preliminary  work  as  well  as  in  the 
preparation  of  portions  of  the  final  report.   This  publication, 
T/hich  appeared  e.arly  in  1933  as  the  "Copeland  Report"  (A  National 
Plan  for  American  Forestry;  Senate  Document  12,  73d  Congress, 
1st  Session,  1933),  giv^s  up-to-date  information  on  the  importance 
of  southern  forests,  A  brief  summary  of  these  findings  will  bp 
presented  hero  as  an  introduction  to  this  annual  report  of  the 
Southern  Forest  Experiment  Station,   The  South  as  referred  to  in 
this  compilation  of  data  comprises  the  eleven  southern  states 
from  Virginia  to  Texas,  or  three  more  states  than  are  included 
in  the  Southern  Station's  territory,  (Virginia,  North  Carolina, 
and  South  Carolina). 

The  South  leads  all  other  sections  of  the  United  States 
in  area  of  commercial  forest  land,  with  191  m.illion  acres  or  39 
percent  of  the  total  for  the  country.   7/ithin  its  borders,  73 
percent  of  all  land  is  either  in  forest  or  has  been  cut  over  and 
nov;  lies  idle;  64  percent  of  its  gross  area  is  commercial  forest 
land.  As  the  acreage  of  agricultaral  crops  in  the  South  declined 
over  a  million  a.cres  bet¥/een  1920  and  1930,  there  is  no  reason  to 
believe  that  any  considerable  part  of  the  South 's  forest  latid 
v;ill  be  ne,eded  for  agricultural  development  in  the  near  futile. 

While  the  South  has  about  200  billion  board  feet  in 
merchantable  saw  timber,  this  am.ounts  to  but  12  percent  of  thf^ 
volume  of  merchantable  saw  timber  of  the  nation,  exceeding  in 
this  respect,  however,  all  other  regions  except  the  Pacific 
Coast.  From  the  standpoint  of  industry,  the  fo.^ests  of  the 
South  rank  second  only  to  eg.vicultir/e  in  importance. 


As  a  field  for  forestry  deve?.opinent ,  the  South  has  out- 
standing advantages,  among  ^vhich  are  its  great  nijmber  of  valuable 
fast-growing  native  timber  species,  Its  long  gro-jing  season,  its 
abundant  rainfall,  the  comparatively  easy  logging  conditions, 
the  relative  ease  and  lov/  cost  at  v;hich  forest-  crops  can  be  pro- 
duced, and  its  proximity  to  great  tinber  mark'ets. 

The  vast  forest  empire  included  in  the  eleven  southern 
states,  from  Virginia  to  Texas,  consists  of  four  principal  types 
of  forests:   (l)  longleaf-slash  pine;  (2)  shortleaf-loblolly 
pine;  (3)  upland  hardwoods;  and  (4)  bottomland  hardwoods.  Sixty- 
eight  percent  of  the  total  cornmorcial  forest  area  is  occupied 
by  pine  types,  the  balance  being  in  hardwoods. 

Types  of  forests       Area  of  commercial    Proportion  each  type 

forest  land  (1930)    represents  of  total 

Thousand  Acres  Percent 

Longleaf-Slash  53,719  28 

Shor tie af -Loblolly  75,690  40 

Bottomland  Hardwoods  26,411  14 

Upland  Hardwoods  34,854  18 

Total  190,674  '   .    100 

The  original  virgin  timber  remains  uncut  on  about  14 
million  acres,  or  on  7,5  percent  of  the  total  commercial  forest 
area.  An  equal  area  has  been  so  severely  cut  or  burned  that  it 
will  not  reproduce  naturally  in  commercial  .quantities  within  20 
years.  The  balance  of  the  coimnercial  forest  area,  163  million 
acres,  is  in  second-growth  ranging  from  seedlings  to  sav;  timber, 
which  has  replaced  the  original  forest  stands.   In  1930  socond- 
grov;th  stands  made  up  65  percent  by  volime  of  all  the  merchantable 
sav/  timber  in  the  region.  This  ability  to  regenerate  rapidly 
and  produce  saw  timber  at  an  early  age  is  a,  very  important  factor 
in  the  practice  of  forestry  in  the  South, 

Practically  all  the  forest  land  in  the  South  is  in  private 
ovmership;   98  percent  of  .the  area  and  98  percent  of  the  volume 
of  timber  are  in  private  hands,  if  the  12  1/4  million  acres  of 
tax-forfeited  forest  lands  (8  percent  of  the  total  forest  area) 
are  included  as  private  lands.  Nearly  one-half  of  all  privately 
owned  forest  land  in  the  nation  is  in  the  South, 

From  the  standpoint  of  current  growth  of  wood,  the  South 
exceeds  all  other  forest  regions  of  the  nation.   In  total  volume 
of  saw  timber  and  cordwood  combined,  the  United  States  Forest 
Service  estimates  show  the  South *s  commercial  forests  to  be 
producing  at  the  current  grovrth  rate  of  about  4.8  billion  cubic 
feet  annually,  or  54  percent  of  that  for  the  United  States  as 
a  whole.  In  saw  timber  growth  alone,  the  forests  of  the  South 
are  growing  currently  6.8  billion  bocird  foot  per  year  (softv/oods, 
4.9  billion;  hardwoods,  1,9  billion),  or  58  percent  of  the  total 
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for  t'he..Uru.:te-d-Statres..-  For  the  ;L925-39  period,  tho  sav;  timber  -  ■ 
and  cordwoo.d  stands  in,  the  Sout,h  v;ere  being  depleted  one  and 
one-fhialf- times  as- fast  as  they  were  growing;  the  saw  timber 
■s:t/a;a.'ds  al'oiie  v/ere.,  being  depleted  almost  four  tiraes  as  rapidly 
as  their  -current  growth  rate.  •  On  the  basis  of  estimates  of 
the.'.-normalr-f.uture  requirements,  of  the  United  States  as  a  whole , 
the  forests  of  the  country  are  being  depicted  tv/ico  as  fast 
as- , they  are.  currently:  growing  in  cubic  feet,  or  five  times  as 
rapidly  for  saw  timber  alone.  This  indicates  that  depletion 
of  .rsQuthern  forests  is  not  progressing  as  rapidly  in  relation 
to  growth  as  it  is  in  the  rest  of  tho  United  States, 

In  1932  the  South  produced  37  percent  of  the  nation's 
softwood, 'lumber  and  more  than  50  percent  of  its  hardv/ood  lumber. 
In  the  same^  year- the  South  provided  41  percent  of  the  volume 
of  forest  products  exported  from  the  United  States,  valued  at 
over  30  million. dollars ,  or  64  percent  of  the  total  value  of 
all r such  exports.  This  region  also  contains  42  percent  of  the 
volume  of  all  pulpwood  species  in  the  United  States,  a  volimie 
T/hich  is,  increasing  through  natural  growth  more  rapidly  than 
in  any  other  region. 

In  1929  the  forest  industries  of  the  South  employed 
24  percent  of  the  persons  employed  in  all  m.anufacturing  industries, 
paid  19  per.cent  of  all  wages  paid,  and  produced  10  percent  of 
the  value  of  all  manufactured  products,, 

Forest  Industries  in  the  South  -  1929  * 

Forest  industries      No-,  persons    Saleiries  and   Value  of  manufac- 
■-;-..:..,•:;         ■,    employed  ■      v;ages        tured  products 

V  -:•  ■:•-■■  .•  ■  ■  Dollars  Dollars 

Lumber  and  cooperage  245,853  206,114,510  629,205,916 

Turpentine  and  rosin  41,740  15,977,385  36,281,632 

Pulp  and  paper  4,722  6,801,092  52,706,567 

Wood  distillation  .2,090  2,460,781  10,133,454 

Total  294,405     232,361,868      728,327,569 

*  Data  from  Census  Reports 

All  of  the  country's  naval  stores  (turpentine  and  rosin) 
are  produced  in  the  southern  states  and  these  represent  about 
tv/o-thirds  of  thcs  entire  world  production.  As  a  southern  industry, 
the  production  of  naval  stores  is  exceeded  only  by  agricultur(=^  and 
lum,bering,.       ..  ^^  _  ' 

The  products  of  the  southern  farm  v/oods  produced  an  income 
for  farmers  of  over  S2  m.illion  dollars  in  1929  and  ranked  fourth 
among  all  agricultural  crops,  being  exceeded  only  by  cotton, 
tobacco,  and  potatoes, 

-  3  - 


Southern  forests  exert  a  beneficial  influence  in  protecting^ 
water  supplies,  preventing  erosion,  and  in  flood  control.  One 
of  the  most  obvious  contributions  which  forests  make  towards' 
preventing  destructive  floods  and  regulating  streamflow  lies  in 
the  protection  v/hich  tree  growth  affords  in  preventing  and -checking, 
erosion.  Although  examples  of  excessive  erosion  are  to  bp 
found  in  all  sections  of  the  country,  the  problem  is  particularly 
serious  through  the  Mississippi  valley' and  on  the  Piedmont  and 
rolling  coastal  plain  country  in  the  southeastern  United- States. 

Southern  forests  are  also  important  for  the  recreational 
opportunities,  they  afford.  In  19S9  there  were  estLmated  to  be 
about  4,420,000  hunters  and  fishermen  in  the  South,  of  whom 
probably  3,500^000  obtained  their  recreation  on  forest  lands. 
It  is  also  estimated  that  during  the  decade  ending  in  1930,  th© ' 
number  of  hunters  and  fishermen  throughout  the  United  States 
increased  by  400  percent.  With  the  increase  in  leisure  brought 
about  by  shorter  hours  and  fewer  days  of  v/ork,  it  is  likely  that 
the  use  of  southern  forests  for  recreation  by  hunters  and  fisher- 
men is  constantly  increasing.  Management  of  forests  for  game 
production  alone  is  already  a  profitable  enterprise  to  many  ovmers 
of  southern  forest  land.  In  the  pinelands  of  the  Southeast  it 
has  been  estimated  that  the  quail  crop  has  an  established  market 
value  for  leasing  purposes  of  about  15  cents  per  acre  per  year. 
This  amount,  which  could  no  doubt  be  increased  under  intensive 
management,  indicates  the  intrinsic  value  of  forest  land  for 
only  one  form  of  re  creation  ,> 

The  industrial  opportunity  for  forestry  in  the  South  is 
not  surpassed  by  any  other  forest  region  in  the  United  States, 
This  opportunity  has  increased  as  the  original  stands  of  virgin 
forest  have  gradually  disappeared  and  as  the  use  of  the  products 
of  second-growth  forests  has  increased.  The  Copeland  Report 
indicates  that  forestry  practice  beyond  simple  fire  protection 
is  in  force  on  over  4  million  acres  in  the  South.  This  includes 
two  grades  of  forestry  practice:   (1)  conservative  cutting, 
planting,  leaving  seed  trees,  and  other  practical  measures  for 
improving  production,  without  definite  plans  for  sustained 
yield,  are  found  on  some  2,750,000  acres;  and  (2)  permanent 
forest-land  management  and  organized  plans  for  sustained  yield 
are  in  effect  on  over  l,300,000acres. 

To  many  people  forestry  conveys  the  idea  of  planting 
trees,  Tho-  South  is  fortunate  in  that  most  of  its  commercially 
important  species  can  be  reproduced  before  or  during  logging, 
or  by  leaving  a  few  trees  for  natural  reseeding  after  logging, 
without  resorting  to  planting.  There  are  extensive  areas  in 
the  South,  however,  which  have  been  cut  so  clean  or  burned  so 
severely  that  forests  can  be  re-established  only  by  artificial 
means.  It  is  estimated  that  during  the  next  20-yoar  period  an 
area  of  5,570,000  acres  in  the.  South  could  well  be  planted  to 
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forest  troGS.  The  estimated  cost  of  such  a  prosromSwill  range 
from  |3  to  $7   per  acre.  The  magnitude  of  such  a  program  can 
be  gaged  by  the  fact  that  the  total  area  planted  in  the  South 
prior  to  1932  totalled  only  73,248  acres.  Practically  all  of 
"this  planting  was  by  private  agencies;  about  two-thirds  by 
luraber  companies  and  the  balance  by  farmers,  - 

■■  ■'    ■  There  is  good  reason  to  believe  that  the  South,  v/ith 
its  many  advantages  for  forestry  developments,  will  continue 
to  be  an  outstanding  region  from- the  standpoint  of  the  pro- 
duction of  timber  and  other  forest  crops  and  that  the  forest 
industry  will  take  high  rank  in  the  South 's  economic  future 
as  it  has  in  the  past.  Southern  landowners  are  fortunate  in 
having  these  opportunities  and  should  be  prepared  to  take 
full  advantage  of  them. 

Although  the  South  possesses  excellent  possibilities 
for  timber  growing,  it  is  greably'in  need  of  additional  basic 
forestry  information  in  order  to  take  full  advantage  of  its 
opportunities.  This  basis  for  forestry  can  best  be  obtained 
through  a  broad  forest  research  program.  The  forest  problems 
of  the  South  are  com.plicated  by  the  wide  range  of  climatic 
and  soil  conditions  it  encompasses,  Its  great  variety  of  timber 
species  and  types,  and  the  multiplicity  of  forest  products 
available  from  its. forests.  The  Southern  Station's  program 
has  been  built -up  over  the  past  several  years  to  concentrate  on 
the  most  important  problems  of  growth,  protection,  and  use  of 
the  South 's  forest  land  resources. 

STATION  PROGRESS  DURING  1933 

« 

In  spite  of  a  30  percent  cut  in  the  regular  Station  funds 
for  the  fiscal  year  beginning  July,  1933,  which  necessitated  a 
sharp  curtailment  in  field  work,  the  Station  has  made  good  progress 
on  its  regular  program.  Some  of  this  progre-ss  has  been  made 
possible  by  the  allotment  of  emergency  funds  under  the  federal 
emiployment  relief  progratn.   The  additional  labor  and  materials 
made  possible  by  these  funds  have  been  used  mainly  in  develop- 
ment v/ork  on  experimental  forests  and  In  providing  assistance 
needed-  to  bring  off-ice-  work  more  nearly  up  to  date. 

The  main  achievements  during  1933  can  be  summarized 
as  follows: 

1.  Completion  of  first  drafts  of  six  major  manuscripts 
for  publication,  under  the  following  titles:   "Forest  Fires  in 
the  South;"  "Artificial  Reforestation  in  the  Southern  Fine ' Region; " 
"Cattle  Raising  and  Timber 'Growing  in  the  South"  (in  cooperation 
with- the  Bureau  of  Animal  Industry  and  Bureau  of  Plant  Industry); 
"Variation  in  Naval  Stores  Yields  Associated  vrith  Weather  and 
Elapsed  Time  since  Chipping;"  "The  Effect  of  Frequent  Fires  on 
the  Chemical  Composition  of  Forest  Soils  in  the  Longleaf  Pine 
Region"  (in  cooperation  with  the  Florida  Agricultural  Experiment 
Station);  and  "Financial  Aspects  of  Growing  Southern  Pine  in 


2-.   Selection  and  initiation  of  development  v;ork  on 
several  ns'.j-   experimental  forests,  as  well  as  the  continuation 
of  development  of  the  Olustee  experimental  forest;  in  part  through 
the  use  c.t'  emergency  funds, 

l'> ,     Assistance'  in  the  preparation  of  parts  of 'the  Cope- 
land  Report  ("A  National 'Plan  for  American  Forestry")*  " 

4,  Assistance  to  the  Emergency  Conservation  ?/ork  pro- 
gram in  stand-betterment  and  erosion  control  measures  in  the 
South  by  the  preparation  of  E,C,V/,  Forestry  Publication  No.  3, 
entitled  "Stsnd  Improvement  Measures  for  Southern  Forests," 

5,  Assistance  in  the  formulation  of  conservation  measures 
under  Article  X  of  the  Lumber  Code  as  it  applies  to  the  southern 
pine,  southern  cypress,  and  southern  hardwood  forests, 

6,  Making  available  current  Station  findings  through 
the  medium  of  a  series  of  multigraph::.  notes,  called  "Southern 
Forestry  Notes,"  distributed  in  cooperation 'with  State  and  Ex- 
tension Foresters  in  the  South.   (There  were  four  issues  in  1933, 
beginning  with  No.  1  in  June.) 

The  great  increase  in  forest  activities  in  the  South 
during  1933,  such  as  the  Emdrgency  Conservation  Work  thjrcugh 
the  Civilian  Conservation  Corps,  the  creation  of  a  forestry 
department  under  the  Tennessee  Valley  Authority,  the  greatly 
expanded  national  forest  acquisition  program,  ar.d  the  acceptance 
by  the  lum.ber  industry  of  a  conservation  clause  in  their  NRA 
Code  to  provide  for  "conservation  and  sustained  production  of 
forest  resources,"  have  em.phasized  the  urgent  need  for  basic 
information  which  forest  research  should  aupply.  This  can 
best  be  attained  by  an  immediate  expansion  of  the  present 
forest  research  program,  if  the  facts  and  information  necessary 
for  the  efficient  conduct  of  the  above  mentioned  forest  activities 
are  to  be  supplied,  ' 

PERSO^INEL 

During  1933  the  Station  lost  foui^  of  its  regular 
technical  staff  through  resignations:  G,  H.  Lentz  and  A.  R, 
Spillers  to  accept  positions  in  the  forestry  department  of  the 
newly  organized  Tennessee  Valley  Authority;  Sllery  Foster  to 
enter  the  administrative  branch  of  the  U,  S,  Forest  Service 
in  the  Lake  States  region;  and  F.  K,  Beyer  to  accept  a  research 
teaching  fellowship  at  Cornell  University,  Because  of  the 
curtailment  in  funds  it  v/as  necessary  to  terminate,  on  June  30, 
1933,  the  cooperative  agreement  with  the  Florida  Agricultural 
Experiment  Station,  v/hereby  Dr,  R,  M.  Barnotte  spent  a  portion 
of  his  time  on  thu  Station's  naval  stores  and  fire  project. 
The  Bureau  of  Plant  Industry  found  it  necessary  to  reduce  its 
force  at  the  Southern  Station  on  July  1,  1935,  when  it  terminated 
the  appointment  of  A,  D.  Chapman,  Agent, 


The  emergency  funds  allotted  to  the  Station  have  been 
used  in  part  to  employ  additional  technical  men,  particularly 
for  the  Forest  Survey,  During  the  latter  part  of  1933  the 
technical  personnel  was  increased  by  46  men  and  the  clerical 
force  by  four  under  the  National  Industrial  Recovery  Act  (NIRA) 
Program,  Additional  help  was  provided  by  the  Civil  Works  Act. 
The  status  of  Station  personnel;, on  Docember  31,  1933,  was  as 
follows : 


Regular  Positions 
Tech-   tCleri- 
Project:   nical  :  cal 


1/ 


Temporary  Positions 
(Emergency  Funds) 

2/     3/ 
NIRA  NIRA        ECW    CWA 
Tech-  :  Cleri-:  Labor:  Allot- 
Total  :  nical  :   cal  :      :  ment 


Adminis- 

tration 

1 

5 

6 

'  0  ' 

1 

0 

2 

Forest  Man- 

agement 

16(2) 

4(1) 

20 

1 

0 

27 

287 

Erosion- 

Streamflow 

1 

0 

1 

0 

0 

1 

2 

Financial 

Aspects  of 

Forestry 

4(1) 

2 

6 

1 

0 

3 

71 

New  Public 

Domain 

1 

0 

1 

0 

0 

0 

7 

Forest 

Survey 

10(2) 

s 

.12 

45 

3 

0 

0 

Forest 

=  ■ 

Pathology 

'  (B.P.I.) 

3(1) 

0 

3 

0 

0 

0 

1 

Total 


36  (6)  13(1) 


49 


47 


31 


370 


!_/  -  Vacancies  are  included  in  m  th  the  number  of  regular  positions 
and  are  also  shown  separately  in  parentheses, 

Zj  -   Average  number  of  men  used  daily  from  Civilian  Conservation 

Corps  Camps  for  6-months  period  (July  1  to  December  31,  1933), 

_3/  ~  About  85  percent  of  total  number  are  engaged  in  development 
T7ork  on  experimental  forests;  work  began  during  latter  part 
of  De comber,  1933, 

ADVISORY  COUNCIL 


The  Southern  Forest  Research  Advisory  Council,  comprised 
of  21  business,  professional,  and  .^^licntif  ic  men,  appointed  by  the 
Secretary  of  Agriculture  and  representing  forest  and  allied 
industries  in  the  Station^s  territory,  acts  in  an  advisory  capacity 
to  the  Southern  Station,  No  formal  meeting  of  the  Council  was  hold 
during  1933,  However,  the  members  were  kept  informed  periodically 
of  the  Station's  activities,  A  list  of  present  membership  appears 
in  the  first  pages  of  this  report, 
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CENTERS  OF  WORK 

The  Station's  field  investigations  diu-ing  1933  were 
centered  mainly  at'  six  branch  stations:  Urania  and  Bogalusa  , 
in  Louisiana,  McITeill  and  Holly  Springs  in  Mississippi;  and  Camp 
Pinchot  and  Lake  City  in  Florida.  Only  the  latter  tv/o  centers 
are  located  on  national  forest  land. 

The  recent  establishment  of  nevf  national  forests  in  various 
parts  of  the  South  and  the  availability  of  emergency  imemployment 
relief  funds  have  made  it  possible  to. select  and  develop  additional 
experimental  forests  on  federally  o\7ned  land.  New  centers  of  work 
have  been  selected  on  the  Biloxi  National  Forest  in  southern 
Mississippi  (longleaf  type),   on  the  Homochitto  National  Forest 
in  southwestern  Mississippi  ( shortleaf-loblolly-hardwoqd  type), 
and  on  the  Catahoula  and  Evangeline  units  of  the  Kisatchie 
National  Forest  in  west  central  Louisiana  (longleaf  type).   It 
is  planned  to  make  the  area  on  the  Biloxi  Forest  a  primary  center 
of  work;  the  others  are  considered  of  secondary  importance.   In 
addition  to  these  experimental  areas,  action  has  been  initiated 
to  acquire  the  McNeill  (Mississippi)  tract,  which  it  is  proposed 
to  develop  as  a  secondary  branch.  An  area  in  the  shortleaf- 
loblolly  country  in  southern  Arkansas  is  being  acquired  by  gift 
and  will  be  developed  into  a  primary  center  of  work;  this  forest 
T/ill  represent  the  optimum  conditions  of  forest  growth  found  in 
southern  Arkansas  and  northern  Louisiana,  The  erosion-streamflow 
investigations  at  Holly  Springs,  Mississippi,  will  be  centered  on 
an  experimental  forest  as  soon  as  a  suitable  area  on  the  Holly 
Springs  National  Forest  has  been  set  aside  for  that  purpose. 

Additional  centL^rs  of  work  arc  planned  for  the  Ouachita 
National  Forest,  Arkansas  (shortleaf  typo),  and  on  national  forests 
proposed  but  not  yet  established  in  eastern  Texas  (shortleaf  type), 
in  the  Delta  bottomland  hardwood  region  of  either  Louisiana,  Miss- 
issippi, or  Arkansas,  and  in  the  Piedmont  region  of  Georgia 
(shortleaf-loblolly  type). 

Such  a  scries  of  primary  and  secondary  experimental  forests 
will  be  of  inestimable  value  in  v/orking  out  an  orderly  program  of 
forest  research.   It  will  assure  to  the  Station »3  field  investi- 
gations a  greater  degree  of  perm.anency,  better  protection  from 
fire  and  grazing,  and  easier  supervision,  besides  bringing  research 
closer  to  the  administrative  organization  on  the  national  forests, 
where  the  results  of  research  con  be  more  readily  applied  and  v/here 
the  experimental  forests  can  at  the  same  time  serve  as  demonstration' 
areas,  A  scrips  of  wull  located  experimental  forests,  representing 
the  principal  soil  ^nd  forest  types  in  the  South,  will  furnish  the 
basis  for  a  well  rounded  research  program  p\   the  future  and  will 
fulfill  one  of  the  most  urgent  needs  of  the  Southern  Station. 

Considerable  time  of  the  permanent  Station  Staff 'will 
go  into  the  development  of  these  experimental  forests  during  the 
coming  year.  This  work  will  entail  the  erection  of  permanent 


headquarters  and  laboratory  buildings  at-  the  primary  centers  of 
work  and  the  construction  of  roads,  fire-breaks,  fences, etc., 
essential  to  put  these  and  the  secondary  areas  in  best  condition 
for  research  work,  'Considerable  tine  will  also  be  needed  for 
surveys  and  mapping,  which  are  an  essential  prerequisite  to  the 
initiation  of  intensive  investigative  work'," 

NATURAL  AEEAS 

■  "•  ■■  "■  -Provisions  have  been  made  for  the  setting  aside  portions 
of  national  forest  lands  to  preserve  permanently  examples  of  old 
growth  in  each  of  the  major  forest  types.  Such  tracts  are  known 

•  as  "Natur.al  Areas,"  They  will  furnish  examples  of  characteristic 
plant  and  animal  life  and  soil  conditions  for  purposes  of  .science, 
research,  and  education.  It  is  highly  desirable  that  such  examples 
of  old  growth  timber  be  acquired  or  set  .aside  at  an  e^rly  date  .as 
the  relatively  small  area  of  virgin  stqnds  in  the  Soutlj-is  rapidly 
being  depleted  by  industrial  operations,  V/here  it  is  im.possible 

■  to  set  aside  areas  of  virgin  timber,  suitable  tracts  of  second*- 
grov;th  forest  will  be  designated  as  "Natural  Areas"  and  allowed 
to  develop  unmolested, 

•  •  .    Selaction  of  "Natural  Areas"  is  made  upon  the  joint 
recommendation  of  the  research  and  administrative  divisions  of 
the  For.est  Service,  To  date  one  such  area  in  the  South  has  been 
set  aside,  an  exaraple  of  virgin  longleaf  pine  on  the'  Ghoctawhatchee 
National  Forest  in  western  Florida.  Another  area  on  the  Osceola 
National  Forest  in  northeast  Florida  has  been  tentatively 
selected,  but  has  not  as  yet  been  formallj;-  designated.   The  Station 
has  recommended  the  acquisition  of  some  virgin  longleaf  pine  in 
the  Kisatchie  National  Forest  in  western  Louisiana,  It  is  planned 
to  recommend  setting  aside  additional  "Natural  Areas"  until  all 
forest  types  and  conditions  of  major  importance  in  the  South  are  well 
represented.   In  many  cases  such  areas  v;ill  be  located  in  con- 
junction with  experimental  forests, 

WORK  WTTIi  I3.DIRGENCY  FXJ^IDS 

Federal  emergency  relief  progrcuns  during  1933  have  made 
possible  some  expansion  in  regular  Station,  projects  and  in 
development  work  on  experimental  forests,  although  funds  have 
been  used  in  part  to  offset  drastic  curtailraents  in  regular 
appropriations.  The  emergency  programs  cane  under  four  classi- 
fications:  Emergency  Construction;  Emergency  Conservation 
^^  Work  (ECW);  National  Industrial  Recovery  Act  (NIRA) ;  and  Civil 
'Works  Administration  (CWA),       '  .        '        .   ■    . 

1,  Emergency  Construction  ■. 

The  Station  was  allotted  the  sum  of  $11,171  for  the 
purpose  of  constructing  a  group  of  buildings  on  the  Olustoc 
Experimental  Forest,  11  miles  east  of  Lalce  City,  Florida,  These 
buildings  include  a  ranger »s  house  and  garage,  a  laboratory  Tind 
greenhouse  combined,  an  office  building,  an  equipment  depot  and 
worksh(5p  combined,  a  4-car  garage,  an  automobile  service  building, 


a  water  tower  and  pump  house,  and  the  necessary  light,  power,  and 
T/ater  devulopmcnt.  This  building  program  v/as  completed  during 
the  summer  of  1933  .and  provides  excellent  facilities  for  field 
laboratory  work  and  for  the  efficient  development  of  field  re- 
search on  the  Olustee  Experimental  Forest. 

2.  .Jtoergency  Conservation  Work  (ECW) 

Many  of  the  Station's  proij.ects  have  been  aided  materially 
by  assignments  of  labor  from  the  Civilian  Conservation  Corps,  the 
men  in  all  instances  working  directly  from  the  caa:ps,  but  under 
the  general  supervision  of  members  of  the  Station  staff.  Help  of 
this  kind  has  been  available  from  both  Federal  and  State  camps, 
and  at  such  times  as  the  men  v^rere  needed  on  going  projects.  Boys 
from  the  C.  C,  C,  v/ork  on  an  eight-hour  daily  schedule,  including 
time  to  and  from  camp,  rjid  also  a  five-day  week,  Assignrnonts  to 
Station  research  projects  began  in  August,  1933,  and  up  to  Dcj- 
combcr  31,  a  total  of  3,840  man-days  of  C,  C,  C.  labor  had  been 
utilized.  Some  of  the  C,  C.  C,  labor  v/as  employed  more  or  less 
continuously  on  certain  projects;  on  others  it  was  available  for 
short  periods  of  time,  as  needed*  The  distribution  of  this  labor 
according  to  centers  of  v;ork  and  man-days  was  as  follOY/s: 


Center  of  Work 
or  Project 


State 


Typo  of  Cam^p 


No,  of  Man-days 


Olustee 

Florida 

National 

Forest 

2,076 

Camp  Pinchot 

Florida 

National 

Fore  st 

161 

Urania 

Louisiana 

Private 

1,000 

Bogalusa 

Louisiana 

Private 

63 

Crossett 

Arkansas 

Private 

403 

Holly  Springs 

Mississippi 

Erosion 

94 

Loxley 

Alabama 
•davs 

Private 

43 

Total  Man- 

3,840 

The  work  at  the  Olustee  Experimental  Area  v^as  varied, 
consisting  of  headquarters  improvement,  fencing,  building  of 
naval  stores  chipper 's  cabin,  construction  of  fire-lines  and 
motorways,  establishment  of  a  small  forest  nursery,  etc. 

At  Urania,  Louisiana,  1,250  acres  v;ore  cleared  of 
brush  and  of  small  hardwood  trees  for  a  large  scale  stand 
betterment  experiment  in  Greeley  Pasture,  an  area  under  long 
term  lease  to  the  Station,  Large  defective  or  "wol5"  hardwoods 
v;ere  girdled. 

At  Crossett,  Arkansas,  all  trees- 13  inches  and  over  d,b,h. 
on  2,561  acres  of  virgin  shortleaf  and  loblolly  pine  forest, 
totalling  18,157,000  board  feet,  were  measured  and  tallied,  in 
connection  with  the  Station's  study  of  the  financial  aspects  of 
timber  growing,  A  detailed  gUov/th  study  was  made  on  a  smaller  area, 
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In  addition,  10  miles  of  boinidary  line  of  tho  proposed  experimental 
forest  area  v/ere  surveyed  and  4  l/2  miles  of  road  right-of-T7ay 
staked  out. 

The  scrub  oak  overstory  was  cleared  away  from  yoiing 
longleaf  pine  on  300  acres  at  Camp  Pinchot ,  Florida,  as  a  large 
scale  experiment  in  stand  betterment,  using  a  variety  of  methods 
and  tools*  Forty  acres  of  scrub  oak  wore  burned  over  to  eliminate 
the  oak  preparatory  to  planting  to  longleaf  pine. 

At  Holly  Springs,  Mississippi,  87  dams  of  vaTious  types 
were  built  for  erosion  control  research  purposes.  These  dams 
totalled  612  linear  feet.  One-third  mile  of  3-strand  barbed- 
wire  fence  was  built » 

The  composition-density  study  plots  at  Bogalusa,  Louisiana, 
were  sprayed  and  v/eeded,  and  the  oak  sprouts  removed.  Sixty-six 
bushels  of  lon/;leaf  pine  cones  were  collected.  The  men  helped 
also  in  the  annual  rem.casurement  of  the  plots, 

G*  C,  C.  labor  helped  in  the  establishment  of  two  series 
of  thinning  plots  in  18-ye.ar-old. longleaf  pine  near  Loxley, 
Alabama; 

3,  National  Industrial  Recovery  Act  (NIRA.) 

An  allotment  of  $230,806  of  Nira  funds  has  made  it  possible 
for  the  Station  to  expand  its  prograia  along  many  lines,  not  only 
in  the  development  of  experimental  forests,  but  particularly  in 
speeding  up  the 'Forest  Survey.   Of  this  total  allotment,  $187,203 
is  allotted  to  tho  Survey,   The  Survey  personnel  was  increased 
during  October,  1933,  by  45  field  men  and  three  clerks.  Plans 
are  under  v/ay  to  complete  tho  survey  of  the  active  naval  stores 
region  as  rapidly  as  possible. 

Other  Nira  funds  are  to  bo  used  for  the  construction  of 
buildings,  fences,  roads,  and  fire-breaks,  and  other  improvements 
on  experimental  forests,  and  a  limited  amount  has  been  allocated 
to  current  research  projects.  Two  technicians  are  being  financed 
from  this  latter  portion  of  the  funds i 

4,  Civil  Works  (CWA) 


The  Civil  Works  unemployment  relief  program,  inaugurated 
late  in  1933,  is  supplying  the  Station  with  temporary  skilled  and 
unskilled  labor  on  a  number  of  projects.   Initial  assignncnts  began 
on  Decc-mber  18,  1933,  and  the  Station's  quota  v/as  rapidly  recruited, 
the  maximum  allotment  being  3  72  people.  The  great  majority  of 
those  were  put  to  work  in  the  field  developing  experimental  forest 
areas,  although  it  was  also  possible  to  increase  tho  office  personnel 
at  Nov/  Orleans,  Louisiana,  and  Lake  City,  Florida, 
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The  wcork  accomplished  in  Deceinber  was  not  pr-eat,  owinc.  to 
the  necessity  of  organizing  crews,  obtaining  tools  a;id  equipment, 
and  training  men  to  their  jobs.  This  took  the  entire  time  of 
several  irembers  of  the  regular  staff.   In  the  office  it  was 
possible  to.  begin' library  classification  with  two  librarians;  ■ 
the  herbarium  is  being,  revamped  v.'ith  the  aid  of  a  trained 
botanist;  and  accumulated  v;ork  will  be  brought,  up  to  ,. date  with 
the  aid  of  a  number  of  computers,  statistical  clerks,  and 
stenographers • 


CURREOT  iriV^STIGATIONS 


Fire 


■  ■  ■■  .The  first  draft  of  a  manuscript  on  "Forest  Fires  in  the 
South*'  was.  submitted  to  the  Washington  Office  in  October,  1933. 
This  manuscript  summarizes  all  available  data  on  the  effects 
of  fire  on  south.^rn  forests,  but  it  is  realized  that  much  m.ore 
information  will  be  needed  before  our  knowledge  of  the  fire 
problem  in  the  South  can  be  considered  adequate.  The, importance 
of  the  problem  is  emphasized  by  statistics  on  the, occurrence 
of  forest  fires  in  the  11  southern  states,  from  Virgini^i  to 
Texas,  which  arc  given  in  the  following  table  for  the  five- 
year  period  1928-1932,  inclusive.  This  represents  a  Qompilation 
from  State  Foresters^  records,  although  the  figures  for  area 
of  unprotected  land  burned  are  but  roug'h  estimates. 

The  data  cover  only  private  .and  state  lands  protected 
through  cooperation  of  the  state  and  federal  government  mth 
the  land  owners  (except  in  Arkansas)  and  are  based  on  a  total 
forest  area  for  the  11  states  of  200,540,00.0  acres. 
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=       1 

1928 

47,664 

24 

1,777 

4 

39,012 

26 

40  ,-789 

3D 

1929 

53,703 

27 

.  1,583 

3 

41,162 

28 

42 , 745 

21 

1930 

56,210 

28 

2,304 

4 

44,968  , 

31 

47,272 

24 

1931 

51,766 

26 

.1,482 

3 

43,973 

50 

45,455 

23 

1932 

46,845 

.  23 

1,791 

4 

38,871 

25 

40,662 

20 

5-year 

'  '  *   '  1      ■   f 

a\iera^ 

51,238 

■■  26 

1,787 

3.5 

41,597 

28 

43,364 

22 
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r,  .  :   ■"'  j.'o.st  cf  the  Station'?  regul-r  fire  studies  :^re  concerned 
with  the  effects,  of  fire^  in  second-growth  pine 'standc,  where  es- 
tablished plots  are  biu^ned  at  different  seasons  of  the  year,  annually 
or  periodically,  and  compared  with  the  unburned  check  plots.  Many 
other  Station  projects  are  tied  in  very  closely  with  the  fire  problem, 

particularly  the.  forest  management  studies  of  the  relation  cf 
controlled  fire  to  the  est'^blislrx  nt  of  longloaf  pin-,  reproduction. 

Progress  reports  7/ere  prepared  during  1933,  covering  the 
first  10  3'-ears'  results  of  the  Urania  loblolly  fire  plots  and 
the  5  and  10-year  results  .ut  McNeill  on  second-growth  longleaf , 
The  reex.TJiination  of  plots  establishtjd  in  1932  to  d.jternine  the 
effect  of  a  severe  single  fire  in  the  longleaf-loblolly  type  at 
Urania  and  in  lob.lolly  and  sl-sh  pine  plantati;^rxs  and  naturally 
stocked  longleaf  at  Bogalusa  showed  clearly  that  accurate  damage 
can  not  be  determined  until  at  least  a  year  after  the  occurrence 
of  the  firo.  The  influence  of  a  single  fire  in  cutting  down 
height  growth  continues  tln-ough  the  second  season  following  a 
severe  fire.  Observations  C'li  these  plots  ij/ill  bu  c^itinued 
annually  until  grov/th  retui-ns  to  normal. 

One  new  firo  damage  plot  wr s  established  at  Bogalusa,  to 
study  the  effect  of  an  accidental  firu  in  April,  1933,  which 
burned  300  acres  of  an  8- year-old  loblolly  plantation,  following 
eight  yf;ars  of  complet;.  protection;  42  percent  of  the  stand  was 
dead  onu  month  after  thu  fir^.:  and  the  mortality  had  increased 
to  63  pc-rcent  s  i>:  months  after  the  fire.  Height  growth  during 
the  1933  growing  season  averaged  6  inches  on  the  survivors  com- 
pared to  18  inclies  on  iidjacent  unburned  tr'.es.   The  startd  ranged 
up  tu  IG  f>..et  l]igh  at  the  tim.c  of  the  fire. 

Controlled  bui^ning  as  a  protection  measure'  was  tried 
out  on  400  acres  of  loblolly  and  longluaf  land  near  Urania, 
Louisiana,  v/here  the  stands  were  well  stocked  snd  ranged  from 
seedlings  to  seed  trees.  No  fires  had  occurr-.d  for  many  y^.ars 
previously  and  the  undorgrovrth  and  litter  were  iioavy.  The  fires 
T/cre  set  during  da:rip  periods,  or  at  night,  and  although  many 
small  tr^ius  were  killed  they  wore  not  an  essential  part  of  the 
stand,  as  the  area  was  already  fully  occupiod  by  older  growth, 
trees.  The  fire  hazard  was  greatly  reduced,  at  least  for  the 
follov;ing  season;  the  cost  vras  around  t\7o  cents  per  acre.  Further 
studies  of  controlled  burning  in  this  type  are  planned. 

At  Lake  Oity,  Florida,  a  new  fire  study  vras  initiated  on 
longleaf  land  (Section  18),  and  the  first  burns  were  made  early 
in  March,  1933,  The  study  will  deal  v7ith  the  establishment,  sm^- 
vival,  and  grov;th  of  longleaf  pino ,  frc>m  seedlings  to  tree  size 
and  the  areas  burn.d  over  will  be  sufficiently  large  to  simulate 
controllod  burning  on  o  large  scale.  The  area  to  be  burned  annually 
totals  68  acres;  at  3-year  intervals,  94  acres;  at  6-year  intervals, 
82  acres;  and  the  unburned  check,  125  acres.   On  these  f  pur  (ior)dl- 
tiens  229  circular  tenth-acre  plots,  evenly  spaced,  were  established 
and  canplete  descriptior.s  taken  of  all  trees.  Seventeen  additional 
plots,  frem  0.4  to  0.8  acre  each,*  vjere  established  in  well  stocked 
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sapling  and  second-growth  longleaf  stands.  Complete  data-  are 

being  obtained  on  the  controlled  fires,  their  cost,  the  difficulties 

involved,  and  their  effects,  both  beneficial  and  detrimental. 

Management 

The  Station's  forest  management  investigations  include  . 
studies  of  natural  reproduction,  cutting  methods,  thinning,  and 
stand  betterment.  These'  studies  are  at  present  limited  to  the 
pine  types  as  no  funds  are  available  for  studies  in  the  hardwoods, 

1,  Natural  Reproduction 

A  comprehensive  report  has  been  prepared  covering  the 
past  10  years  of  research  on  the  grazing  and  longleaf  reforesta- 
tion experiment  at  McNeill,  Mississippi.  This  report  includes 
the  work  of  the  Bureau  of  Animal  Industry  and  Bureau  of  Plant 
Industry,  cooperating  with  the  Forest  Service  at  McNeill,  and 
was  prepared  jointly  by  Messrs,  Wahlonberg,  Greene,  and  Roed 
of  the  three  Bureaus,   It  is  being  -out  into  sliapc  for  possible 
publication  as  a  government  bullotin.  The  report  is  not  final, 
as  the-  study  is  still  incomplete,  but  interesting  progress  has 
been  made  and  come  suggestions  on  I'aid  managem.ent  are  now  avail- 
able. The  report  indicates  thiit  moderate'  and  controlled  use  of 
fire  has  a  definite  place  in  the  managcmerit  of  cut-over  longloaf 
pine  lands  when  beef  cattlo  and  timber  are  the  major  products. 

The  germination  and  early  survival  of  longloaf  and  slash 
pine  is  being  studied- near  Lake  City,  Florida,  -.vhercj  supplementary 
studies  of  fundamental  points  can  now  be  madu  in  the  new  field 
laboratory.  The  effect  of  various  surface  conditions  on  the 
regeneration  of  pine  will  be  studied  in  the  woods,  while  laboratory 
work  is  expected  to  reveal  some  of  the  limiting  factors  in  soil 
and  moisture  relationships,  ■ 

The  development  of  longleaf  pine  seedlings  in  their  later 
stages  are  being  observed  at  Lake  City,  Florida,  and  Urania, 
Louisiana,  in  connection  with  extensive  trials  of  periodic  burning 
for  silvicultural  purposes.  More  intensive  studies  of  various 
factors  affecting  the  early  growth  of  longleaf  pine  seedlings 
are  under  way  at  Bogalusa,  Louisiana,  The  reproduction  of 
loblolly 'and  shortleaf  pines  is  under  observation  at  Urania,  and 
Monroe,  Louisiana,  '   *      • 

Longleaf  pine  c  otranonly  fails  to  reproduce  itself  satis- 
factorily in  a  reasonable  time,  even  v/hen  seed  trees  are  adequate, 
when  hogs  are  excluded,  and  when  seedbed,  moisture  conditions, 
and  other  factors  are  favorable.  The  cause  for  this  appears  to 
be  due  to  rodents  and  birds,  which  feed  on  the  seeds  and  leave 
no  surplus  adequate  for  regeneration  of  the  forest,  exc3pt  in 
years  of  bumper  crops,  which  may  occur  not  more  than  once  in  a 
decade.  It  is  becoming  increasingly  atiparent  that  successful 
natural  regeneration  of  longleaf  pine  is  in  large  part  determined 
by  a  number  of  biotic  factors.  Intelligent  control  measures  can 
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not  be  undertaken  until  a  comprehensive  study  ic  made  of  the  forest 
wild  life,  their  feeding  habits,  the  numbers  present  in  natural 
populations  under  different  environmental  conditions,  natural 
enemies,  etc.  All  of  this  indicates  that  the  final  solution  of 
natural  reproduction  in  longleaf  pine  necessitates  forest 
biological  studies,  •  ■.■ 

2 ,  Methods-  of  Cutting_        •  .■•■-. 

Two  intermediate  cutting  plots  aggregating  19.5  acres 
were  established  near  Urania,  Louisiana,  in  a  second-growth  ,  ... 
stand  of  loblolly  pine  mixed  with  sbortleaf  p^no  and  hard- 
woods. The  stand  averages  25  to  30  years  old,  and  is  exceedingly 
variable  in  density.  Large  residual  pines  and  hardvropds,  L-ft 
behind  nt  the  time  of  the  original  logging  about  30  yuars  ago, 
are  scattered  through  the  stand.  This  condition  is  very  comjr.on  in 
the  shortleaf-loblolly-hard\700d  type  in  northern  Louisiana,  A 
cutting  was  m.ade  in  this  stand  to  test  the  coruaercial  practicability 
of  combining  an  improvement  cutting  or  thinni:!;^  v/ith  a  reproduc- 
tion cutting. 

The  stand-improvem/.nt  measures  consisted  of  (l)  killing 
or  felling  large,  worthless  tr-jos  that  suppressed  valuable  young 
pine  or  hardwood;  (2)  thinning  the  denser  portions  of  the  stand 
by  freeing  crop  trees;  (3)  cutting  mat'orc  and  ovv,'r-mature  merchant- 
able pines  and  hardwoods  for  sav;logs  and  making  room  for  pinu  .. 
reproduction;  and  (4)  felling  or  girdling  diseased,  dying,  and 
exceedingly  crooked  or  knotty  trees  to  give  m.ore  room,  to  sound, 
thrifty  crop  trees.   In  making  this  cutting,  an  .average  of  three 
cords  of  pine  pulpvrood  and  80Q  board  feet,  Doyle  rule,  of  savirlogs 
per  acre  were  removed,  A  ccref;il  record  was  kept  of  each  item, 
of  cost  and  return,  based  on  current  wagus  and  prices.  The  stand 
was  left  in  greatly  improved  condita,on  and  an  operating  profit 
of  $2»06  per  aero  was  made,  viith  a  stumapage  realization  value    .  . : 
of  -$5,76  per  .acre.  The  tract  was  adjacent  to  a  gravel  road,  and 
smaller  profits  v/ouJ-d  naturally  be  realised  from  les,3  accessible 
areas.   It  was  found,  hov/ev.er ,  tliat  stand  improvement,  can  be  carried 
on  at  a  small  pj-ofit,  even  when  the  amount  of  merchantable  material 
removed  is  small. 

The  Station  assisted  the  State  Extension  Forester  §f  Louisiana 
in  drawing  up  cutting  regulations  that  v/ill  insure  ■  continuous  pro- 
duction of  pine  pulpv;ood  from  the  leblslli^-shortleaf  pine  forest  area 
centering  around  a  large  pulp  mill  in  northern  Louisiana,  The  regula- 
tions as  di\aT7n  up  were  accopted  by  tho  pulp  company  with  only  sli~ht 
modifications,  and  v/ill  become  effective  January  1,  1954,  Th.;  r^^gula- 
tions  are  as  follows  (all  diameters  ref^-r  to  stuiap -diameters  at  Sc- 
inches from  the  ground):  , ■   ■ 

General  rule:   Leave  one  pine  seedtree  11  inches  or  larrer  on 
each  quarter-acre.   Trees  should  be  selected  for  seed  production  as 
indicated  by  large  crov/ns  and/or  abundant  old  clones,  Loblollv  pine 
shoiad  be  favored  for  seed  trees, 
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Supplementary  rules  for  difforent  kinds  of  stands; 

1,  Irregular  stands  vath  a  wide  range  of  .intermingled 
diameter  classes  and  uneven  crown  canopy: 

In  the  class  from  7-10  inches,  leave  trees  of  this  class 
so  they  will  be  not  more  than  18  foot  apart  or  not  less  than  34 
trees  of  this  class  per  quarter-acre  (50  trees  where  reproduction 
is  poor  and  '25  trees  where  reproduction  is  good,). 

2.  Standc  in  v/hich  a  narrow  range  of  diameter  classes 
predominates  and  the  crovm  canopy  is  relatively  even  as  in  even- 
aged  old-field  stands: 

a.  In  stands  averaging  12  inches  or  more  leave  all 
trees  belov;  10  inches. 

h.  In  stands  averaging  9  inches  leave  at  least  34 
trees  per  quarter-acre,  spaced  not  more  than  18  feet  apart,  in 
the  7  to  11  inch  class, 

c.  In  stands  averaging  6  inches  or  less,  no  cutting 
should  be  m.adc,  M 

As  an  example  of  the  results  secured  by  leaving  an  adequate 
growing  stock  according  to  the  above  regulations  compared  \7ith 
the  common  practice  of  cutting  to  about  a  6-inch  diameter  limit, 
data  on  a  typical  well-stocked  stand  from  north  Louisiana  are  . 
presented. 

The  volume  of  the  stand  is  19,2  cords  of  pulpv/ood  per 
acre.  Cutting  under  present  practice  (6-inch' diameter  limit) 
would  remove  19,05  cords,  which  at  the  rate  of  50  cents  per 
cord  net  is  v7orth  $9J5  2,  The  0,15  cord  left  on  the  acre  v/ould 
increase  in  the  next  10  years  to  but  0,95  cord' worth  48  cents. 
Cutting  according  to  the  above  recommended  regulations,  4,2 
cords,  worth  $7,10,  were  removed.  This  leaves  5.0  cords  which 
would  increase,  in  the;  same  period,  to  9,4  cords,  4,4  cords 
vrarth  §2,20  could  then  be  cut  at  (Dach  10-yoar  period.  Dis- 
counting both  th:;3e  expected  rotui'ns  back  to  present  values 
(at  4  percent  ccrapound  interest)  gives,  for  the  6-inch  diameter 
limit  cutting  G7yetem,  a  present  value  for  the  cut  10  years 
hence  of  32  cents,  and  for  the  present  vrJ.ue  of  the  series  of 
cuts  coming  each  10  years,  $4,58,  The  t^jtal  present  val\ie  of 
the  stand  under  the  6-inch  diameter  limit  cutting  system,  is, 
therefore,  §9,52,  plus  32  cents,  or  §9,84,  The  total  present 
value  of  the  stand  under  the  reg\ilatcd  cutting,  however,  is 
§7,10,  plus  §4,58,  or  §11,68,  equivalent  to  an  interest  return 
on  the  investment  of  6,5  percent,  or  an  average  annual  retiirn 
of  17,4  cents  more  per  acre  than  under  the  6-inch  diamutor 
limit  system.  Furthermore,  v/ith  regulated  cutting  stand- 
improvement  VD  uld  be  rapid,  so  that  values  up  to  §20  or  more 
per  acre  v;ould  accrue,  whereas  no  such  improvement  v/ould  be 
possible  under  the  clear  cutting  system, 
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5.  Thinning 

<    ■       "' 

Throe  new  scries  of  thinning  plots  v/oro  established  noo.r 
Cogdoll,  n-corgia,  in  second-growth  slash  pine  stands.  Tifenty 
l/lO-acre  plots  were  established  in  12-year-old  slash  pine, 
uniformly  stocked  and  rangiiig  in  density  from  1,570  to  8,190 
trees  per  acre,  or  1,070  to  5,980  trees  above  0,6  inch  in  diameter 
breast  high.  Eight  *l/lO-acre  plots  were  established  in  8-year- 
old  slash  pine  raiiging  from  1,180  to  8,730  trees  per  acre.  Twelve 
l/lO-acre  plots  were  establishe'd  in  10-year-old  slash  pine  with 
,a  density  of  670  to  3,500  "trees'  per  acre.  The  purpose  of  these 
plots  was  to  determine  the  effect  of  various  degrees  of  thinning 
on  dense,  young;  even-aged  slash  pine  stands,  '  These  plots  mark 
an  advance  in  thinning  sample  plot  technique  and  include  improved 
methods  of  comparing  different  marking  systems.  The  new  technique 
represents  a  radical  departure  from  the  older  method  of  using 
paired  plots,  treated  and  untreated. 

In  order  to  obviate  the  necessity  of  pairing  plots  (vath 
its  concomitant  expense  of  time  and  money  used  in  finding  and 
comparing  prospective  plots),  the  new  method  eliminates  original 
differences  from  the  comparisons.  For  a  given  species  age  and 
site  variations  in  original  stand  conditions  include  differences 
in  average  diameter,  density  of  stocking,  diameter  dispersion, 
and  sampling  variation, 

A  systemi  of  marking  for  thinning  future  turpentine  stands 
that  allots  to  each  tree  a  minimum  space  seems  at  present  to  bo 
both  practicable  of  application  and  promising  of  high  yields  of 
naval  stores.  The  Cogdoll  plots  vrcre  marked  to  test  two  modifi- 
cations of  this  system,  r 

One  series  of  plots  was  thinned  to  200,  300,  and  400 
trees  per  acre,  together  with  a  check  plot.  For  the  three  densities, 
respectively,  a  minimum  average  spacing  of  15,  12,  and  10  feet  was 
given  to  each  tree.  An  effort  was  made  to  get  the  full  number  of 
trees  on  each  plot,  even  at  the  o'scpense,  in  some  cases,  of  sacri- 
ficing a  slightly  better  tree  to  retain  two  slightly  poorer  trees, 

A  second  series  of  plots  was  thinned  to  100,  300,  and  500 
trees  per  acre  and  unthinnod  check  plots  established.   In  this  case 
no  sacrifice  of  quality  of  tree  was  made,  but  rather,  if  necessary, 
a  sacrifice  was  made  in  the  total  number  of  residual  treu-s.  In 
the  third  scries,  eight  plots  wore  thinned  to  300  trees  per  acre 
and  the  two  methods  v/orc  compared, 

*The  necessity  of  isolation  strips  was.  also  tested,'  One 
series  was  established  v/ithout  isolation  strips,  while  on  another 
series  strips  1/3  and  l/2-chain  in  v;idth  were  left  betv/een  sul— plots, 

Tv;o  new  series  of  thinning  plots  were  laid  out  in  second- 
grov;th  longleaf  pine  in  Baldwin  County,  Alabama,   These  plots  were 
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arrarged  in  t\7o  Latin  squares  of  sixteen  l/lO-acre  sub-plots  each. 
Three  degrees  of  thinning  and  a  check  sub-plot  are  replicated  four 
times  in  each  plot,  Spacings  of  200,  300,  and  400  trees  per 
acre  used,  The  object  of  the  thinnings  is  to  hasten  and  increase 
the  yield  of  naval  stores. 

Three  new  thinning  plots  in  loblolly  pine  mixed  with 
shortleaf  pine  and  hardwoods  were  established  near  Urania, 
Louisiana,  Two  of  these,  aggregating  19,5  acres,  included 
other  treatment  than  simple  thinning  and  are  discussed  under 
"methods  of  cutting,"  The  chief  feature  of  these  thinnings  is 
that  they  were  made  by  the  "crop  tree"  method.  This  involves 
the  careful  selection 'of  the  best  trees,  the  "crop  trees,"  or 
those  that  it  Is  desired  to  grov;  to  maturity.  Having  selected 
these  "crop  trees,"  qU  trees  offering  serious  competition  to 
the  chosen  individuals  Kxre   removed.  The  emphasis  is  thus 
logically  placed  on  the  trees  to  be  left  and  not  on  the  trees 
to  be  cut.  This  repressnts  a  departure  fraii  previous  practice, 
v/hen  the  poorer  trees  w*ere '  cut  to  benefit  the  stand  as  a  whole 
with  no  special  effort  icnade  to  benefit  individual  trees.  The 
new  thinnings  v/ere  also  made  heavier  than  in  the  past,  since 
experience  has  shovm  that  light  and  medium  thinnings,  which 
removed  only  the  poore];i  trees,  have  very  little,  if  any, 
beneficial  effect  on  the  residual  stand, 

A  new  thinning'  plot  in  loblolly  pine  near  Urania  was 
established  after  the  crop  trees  had  been  pruned  to  17-1/2  feet. 
The  plot  has  an  aggro^.-ate  area  of  one  acre  and  the  stand  is  11 
years  old.  Of  558  tr^<es  per  acre  in  the  original  stand,  284 
trees  were  left, 

4.  Stand  bet*terment 

A  series  of  1»5  ton  acre  plots  v/as  established  on  the 
Choctawhatchee  National  Forest  to  deteiroino  the  effectiveness 
of  release  cuttings  in  the  longloaf  pine  scrub  dak  type.  Here 
the  problem  is  to  bi*ing  the  pine  seedlings  up  through  an  over- 
topping stand  of  sc:|i-ub  oak.  Removal  of  the  oak  is  necessary 
if  a  reasonable  statid  of  pine  is  to  be  obtaiiied.  Release  v/as 
'=tffected  on  the  several  plots  by  use  of  axes,  machetes,  brush- 
hooks,  and  poison,  respectively.  Each  tool  was  used  to  free 
the  pine  for  distafices  of  3  to  6  feet.  The  plots  were  established 
in  duplicate, 

G-reeley  Pasture,  near  Urania,  Louisiana,  v;hich  has  been 
under  lease  by  thi>:3  Station  for  10  years,  v/as  gone  over  system- 
atically and  all  hardwoods  interfering  v;ith  pine  were  cut  on 
1,250  acres,  leading  250  acres  untreated  as  a  check.  This 
will  serve  both  ^a  a  test  of  the  economic  practicability  of 
such  a  cutting  a»id  as  a  test  of  the  extent  to  which  such  a 
measure  will  affect  the  residual  pine. 
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Forestation  • '■  '■■''  •' ■  '"■  '■ ' 

The  outstanding  acconplisliraent  in  this  field  during  1933 
was  the  completion  by  Wakeley  of  a  manuscript  on  "Artificial  Re- 
forestation in  the  Southern  Pine  Region." 

The  Station's  loblolly  pine  spacing  plantations,  established 
in  the  spring  of  1923  at  Bogalusa,  Louisiana,  were  reexamined  in  1933, 
after  10  full  growing  seasons  in  the  field.  These  plantations  cover 
four  acres,  one  each  at  spacings  of  5  x  5,  6  x  6,  6  x  8,  and  8x8 
feet.  The  5x8  plantation  was  established  with  i/7ild  stock  of 
uncertain  age,  and  is  not  comparable  vd  th  the  other  three  planta- 
tions, which  Y;ere  established  with  1-year-old  nursery  stock.  At 
the  end  of  10  years  in  the  field  the  three  plantations  established 
with  comparable  stock  showed  no  appreciable  difference  in  height, 
but  the  closer  spacing  had  caused  marked  differences  in  diameter 
growth  and  in  extent  of  dying  of  lower  branches,  together  with 
slight  differences  in  diameter  of  tvags  and  in  recovery  from  injury 
by  Nantucket  tip  moth.   The  exact  figures  are  given  beloi/: 

Spacing      (feet)  5x5  6x6  8x8 

Average  height  (feet)  ■  20.96    19.66    19,91 

Average  diameter  breast  high  (inchG;s) 
Average  height  to  first  live  branch  (feet^ 
Average  di-ameter  largest  dead  tvrig   _l/ 
A.verage  recovery  from  tip-moth  injm^y 


3,39 

3.54 

4,02 

7,14 

5.58 

4,62 

0,71 

0.75 

0,81 

2,79 

3,40 

3.56 

!_/  On  basis  1  =  good,   5 


poor, 


So  far  as  quality  of  products  is  conc'ernod,  these  results 
point  to  the  desirability  of  close  spacing  for  loblolly  pine.  Even 
the  slov;er  grov/th  in  diameter  at  5  x  5  foot  spacing  is  preferable 
to  the  rapid  rate  at  8  x  8  foot  spacing,  because  of  the  difference 
in  coarseness  of  the  grain. 

The  remeasin'ement  of  these  lO-yeor'-old  plantations  yielded 
valuable  information  on  the  size  of  samples  needed  for  comparisons 
between  treatments  and  v/ill  enable  the  Station,  in  the  future,  to 
lay  out  and  remeasuj:'e  greater  numbers  of  plantations  than  heretofore 
v;as  felt  feasible.  The  Forest  Service  has^  recently  expanded  its 
forestation  activities  in  the  South  and  plans  to  plant  between 
60,000  and  100,000  acres  of  cut-over  longleaf 'pine  land  on  National 
Forests  near  Alexandria,  Louisiana.  A  lO-million  tree  nursery  is 
being  established  nearby. 

This  expansion  moans  both  increased  opportunities  and 
increased  responsibilitius  for  the  Southern  Station.  A  tract 
of  approximately  1,000  acres  is  being  set  aside  from  the  National 
Forest  for  the  Station's  use  in  experimental  planting  and  nursery 
space  is  likewise  to  be  set  aside  for  its  work.   This  new  work 
in  nursery  and  planting  studies  is  designed  to  fill  two  needs.   One 
is  for  the  solution  of  forestation  problems  cominon  to  the  ai  tire 
southern  pine  region,  particularly  those  requiring  long  periods 
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of  time  and  special  technique; , the  to  rk  already  done  at'Bogalusa 
has  focusse.d  attention  onj  and  laid  the  foundation  for,  these 
studies.  'The'  bthor  need  is  for  the  solution  of  immediate  local 
nursery  and' 'planting  problems  confronting  the  National  Forests* 
The  problems  common  to  the  entire  southern  pine  region  include, 
(1)  improvement  of  tree  percent  (number  of  1-year-old  trees  pro- 
duced per  100  sound 'seeds  sovm)  in  the  nursery,  (2)  fertilizer 
studies  (including  soil  crops),  (3)  studies  of  seed.- source ,  (4) 
spacing,  (5)  choice  of  species  for  different  sites,  (5)  mizture 
of  species,  and  (7)  conversion  of  areas  of  scrub  oak  to  pine,. 
Problems  of  immediate  interest  involve:  (l)  seas on-of -sowing 
studies;  (2)  studies  of  mid-season  root  pruning  in  the  nursery; 
(.3)  recognition  and  control  of  nursery  pests;  and  (4)  studies 
of  standards  of  performance  in  planting,  such  as  minimum  care 
and  m^aximum  speed  of  planting,  which  will  give  consistently  ^ 
good  results,  A  feature  of  the  nev;  vrork  vd  11  be  a  check  on 
"the  results  of  nursery  studies  by  means  of  field  plantations 
of  stock  grovm  under  different  treatments. 

During  the  planting  season  of  1932-33,  Gemjner  devised 
a  one-man  planting  tool  for  use  on  the  brush  fields  of  the 
Choctav/hatchee  National  Forest,  The  need  for  a  special  planting 
'tool  in  this  forest  type  has  been  demonstrated  time  and  again 
over  a  period  of  ^ix  years  during  Vvhich  time  the  mattock,  several 
'types  of  planting-bars,  and  the  open-hole  shovel  method  was  tried. 
The  problem  vjas  to  make  a  cloaji  opening  at  least  10  inches  deep 
in  the  loose  sands  and  oak  roots.  To  do  so  efficiently  implies 
that  the  opening  be  made  v/ith  no  m.orc  than  tvo  blows.  This  re- 
quires a  tool  of  considerable  T/eight,  well  balanced  and  so  shaped 
that  it  will  slide  between  roots  rather  than  sever  them.  The 
Choc tav7ha tehee  tool  consists  of  a  tapered  blade  10  inches  long, 
2  to  3  inches  v/ido,  3/4  inch  thick,  v/ith  a  stock  5  inches  long, 
and  a  pistol  grip.   It  weighs  slightly  over  five  pounds.  The 
sharpened  point  is  of  tempered  steel. 

So  far  this  tool  has  proved  successful  for  planting  under 
conditions  for  which  it  was  designed,  Y/hether  it  can  be  used 
generally  is  not  known  but  tests  will  be  made  on  future  planting 
operations  by  the  Station  in  several  diverse  forest  types. 

Measurements  '  •     •      ' 

Southern  Pines 

The  recently  established  forest  management  plots  at  Urania 
have  furnished  a  basis  for  the  construction  of  local  pulpwood 
and  cubic-foot  volume  tables  for  second-growth  loblolly  pine.  It 
has  also  been  possible  to  establish  conversion  factors  and  ratios 
between  diameter  breast  high  and  number  of  bolts  of  pulpv/ood, 
volume  in  cords  and  in  cubic  feet,  time  required  to  fell  and  buck 
up,  etc,  A  table  shov;ing  the  correlation  between  those  various 
items  is  of  value  in  helping  to  determine  the  size  of  tree  most 
profitable  to  cut  for  pulpwood  and  in  furnishing  specific  reasons 
why  small  trees  should  be  left  for  further  growth, 
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Aip.onQ   the  many  interesting  relationships  developed  are 
the  following:  . 

1.  There  is  a  striking  increase  in  the  mmber  of  bolts 
per  tree  v/ith  increase  in  diameter  in  the  smaller  size  classes, 
especially  in  trees  betv/een  4  and  6  inches  in  diairieter, 

2.  The  cutting  of  small  trees  into  pulpwood  results  in  a 
tremendous  waste  of  stemwood  that  rapidly  becomes  of  merchantable 
size  with  relatively  small  increase  in  size  of  tree, 

3.  It  takes  rearly  four  times  as  many  4-inch  trees  as  fl- 
inch trees  to  make  one  cord;  and  betv;een  5  inches  and  7  inches,  the 
number  of  trees  per  cord  drops  rapidly,  indicating  the  inadvisability 
of  cutting  small  trees  for  pulpwood,  Sm.all  increases  in,  size  of 
trees  result  in  relatively  large  increases  in  theaFjOunt  of  cord- 
vrood  per  tree . 

4.  The  increase  in  cubic  volume  with  increase  in  diameter 
is  very  large  in  the  small  trees  and  becomes  gradually  smaller  in 
the  larger  diameters v  Here  also  the  waste  and  inadvisability  of 
cutting  small  trees  is  indicated, 

5.  The  output  in  cords  per  hour  for  two  men  reaches  a 
maximum  for  7-inch  trr^es  and,  except  for  the  4-:'nch  trees,  does 
not  vary  greatly.   This  was  an  unexpected  find-'g,  as  it  v/as 
thought  that  the  output  v/ould  increase  regularly  up  to  at 
least  the  12- inch  diameter  clas; 


uo  , 


6.  The  output  in  peeled  cubic  feet  increases  con- 
sistently with  increases  in  treu  size, 

7,  The  actual  cubic  contents  of  solid  wood  in  Qords 
made  up  of  snail  bolts  is  not  as  great  as  in  corc.e  made,, up  of 
large  bolts.   Ther-j  is  a  pronounced  increase  in  vclume  of 
peeled  wood  in  a  cord  with  increase  in  diainuter  of  the  trees 
from  which  the  pulpwood  is  cut. 
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Data  on  sccond-grov;th  loblolly  pines  cut  for   pulpwood  - 


Urania,  Louisiana;   ago  of  stand,   25  - 

-  30  years 

• 

] 

dumber 

Percent 

Number 

Volumie 

Volume 

Df  4-]v6 

of  total 

of 

in  cubic 

in 

cubic 

ft  .pulp-  Actual 

height 

trees 

feet ,  in- 

feet, peeled 

Total 

wood 

used 

actually 

per 

cluding 

pulpv/ood 

UB.H 

,  Height 

bolts 

length 

used 

cord 

bark  of 
pulpvjood 

Feet 

Fuet 

. 

4 

38.5 

1.0 

4.5 

12 

178.0 

0.5 

0 

.3 

5 

43.0 

3.5 

15.7 

36 

46.2 

1.8 

1 

.3 

6 

46,5 

5.5 

24.8 

53 

26.5 

3.4 

2 

.5 

n 
{ 

49,8 

7.0 

31.4 

63 

18.7 

5.5 

4 

.0 

8 

52.6 

8.0 

36.0 

68 

14.7 

8,1 

6 

,1 

9 

55.1 

8.7 

39.3 

71 

12.3 

11.0 

8 

.4 

10 

57.1 

9.2 

41,6 

73 

10.6 

14.2 

11 

.1 

11 

58.6 

9.6 

43,1 

74 

9.4 

17.6 

13 

.9 

12 

59,3 

9.8 

43,9 

74 

8.5 

21,1 

17 

.0 

Output  in 

Number 

Basis 

number  of 

of 

number 

Time  to  fell 

Output  in 

. pooled  cubic 

peeled 

of 

and  buck 

up 

no.  of  cords   f co- 

b per  hou-r   cubic  T ^ 

^et 

trees 

(minimum 

for 

per  hour 

{ t-70".i.muii)l/ 

per  c  ord 

D£JI. 

t\7o  men 

)1/   (tv;o  mcn)l/ 

4 

1.1 

.25 

13 

.6 

53.4 

52 

5 

2.3 

.47 

28 

.3 

60.1 

220 

6 

3.5 

.54 

35 

.7 

66.3 

161 

7  ■ 

4.8 

.58 

41 

.7 

74.8 

72 

8 

6,3 

.54 

48 

.4 

89,7 

39 

9 

7.9 

.51 

53 

.2 

103,2 

19 

10 

9.6 

.49 

57 

.8 

117,8 

8 

11 

11.4 

.47:- 

61 

.1 

130,7 

7 

12 

13.1 

.45 

64 

.8 

144,5 

5 

}J-     Allowing  20  percent   of  effective- vrorking  time  for  rest,   etc, 

NOTES:      Pulpwood  vjas   cut   to  an  olr.stic   top  diameter   inside  bark  averaging 
3,5   inches,   but  not  less   than  3,0  inches.      The  actual  average   top 
diameter   inside   bark   obtained  ranged  from  3,2   inches  for   4-inch 
trees   to  4.5   inches  for   12-inch  trees. 

In  the   above   table,   one   cord   is   composed  of  5   "pins,"   each  6.2  feet  higb 
(a  "pin"   is   an  upright,   hollow,   crib-like   structure   in  vh  ich  each  layer 
of  2  bolts   is  laid  at  right  angles   to  the   layers   iiiimediately  abcve   and 
below).     One   cord  of  5  pins  v/as  found   to  be   equivalent  to  solid   stacking 
of   small   or  medi^oin-sized  bolts   into  a  pile   4  ft.   high  and  8  ft.  long. 
The   bolts   are   4.5  ft,   long,   hence   the   cords   in   the    table   each -contain 
144  cu,   ft.    instead  of  128  cu.   ft,,   as   in  a   standard  cord.     The 
pulpwood  \7as   cut  and  piled   in  accordance  with  local  requirements  and 
custom. 
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Hardwoods 

During  1933,  tho  field  vrork  of  the  growth  and  yield  study  of 
red  gujTi  in  pure,  Gven-a:cd  stands  was  ccmplGtod.   Tv/enty-four  grov;th 
and  yield  plots  were  established  in  fully  stocked  red  fjvia   stands 
in  the  bottoms  of  the  coastal  streams  of  South  Carolina,  Goorgia, 
Florida,  Alabama,  and  "ississippi,  bringing  the  total  plots  for 
this  study  up  to  98.   An  attempt  v/ill  bo  made  to  ascertain  v/hether 
the  growth  rate  of  this  species  is  significantly  different  in  these 
smaller  bottoms  from  tl-.at  in  the  Delta  of  the  A'ississippi  River. 

I'.leasureraonts  v-'cro  taken  on  80  second-growth  red  gum  trees  to 
obtain  dc'.ta  from  which  a  red  gum  volume  table  could  be  prepared. 
The  total  number  of  tr.jes  measured  for  the  red  gum  volume  table  is 
159,  which  is  believed  sufficient  for  the  construction  of  a  satis- 
factory table. 

Since  much  of  tho  bottomland  hardwood  forest  area  is  logged  on 
a  selective  logging  basis,  the  putstandiiig  ^'Towth  problem  of  this 
region  is  the  rate  of  growth  of  these  stands.   To  h'.-lp  solve  this 
problem,  it  is  plannoii  to  make  a  study  of  tho  rate  of  gro.wth  of 
selectively  cut  bottoialr.nd  hardwood  stands.   As  a  preliminary  test, 
one  permanent  sampl.:.'  plot  12  acres  in  area  was  established  in  an 
area  that  originally  had  a  stand  of  approximately  12,000  bd.  ft, 
of  virgin  timber  per  acre.   About  6,or'0  bd.  ft.  per  acre  v/ere  re- 
moved 8  years  ago.   '-^^he  average  annual  growth  per  acre  on  the 
residual  stand  since  cutting  has  been  172  bd.  ft. 

Further  work  on  this  project  involves'  the  establishment  of 
additional  plots  in  selectively  cut  stands  of  different  forest 
types  and  in  stands  v/hich  have  had  different  original  volumes 
per  acre  and  varying  amoujits  left  after  cutting.   By  continuing 
the  work  in  this  manner,  the  conditions  giving  inaximum  growth  after 
selective  logging  v;ill  be  determined. 

Naval  Stores 


General 

During  the  last  few  years  the  naval  stores  belt  of  the  South 
produced  approximately  66  percent  of  the  v/orld's  supply  of  turpentine 
and  rosin.   Domestic  industries  consumed,  on  the  average,  54  percent 
of  the  turpentine  and  44  percent  of  the  rosin,  leaving  a  large 
balance  for  foreign  export.   In  1951,  the  naval  stores  produced 
from  longleaf  and  slash  pine  of  the  Southern  States  totalled  500,000 
barrels  of  turpentine  and  1,655,000  barrels  of  rosin;   This  closely 
approxiraates  the  average  yearly  production  during  the  preceding 
10-year  period.   Based  on  typical  stands  at  the  present  time,  it 
requires  only  about  14,000,000  acres  to  produce  annually  this 
volume  of  naval  stores.   The  problems  involved  in  perpetuating  the 
forests  on  which  an  industry  of  this  size  and  importance  are  de- 
pendent are  many  and  varied.   Their  solution  is  of' vital  impor- 
tance to  the  industry,  if  it  is  to  continue  to  supply  the  world 
vj±th   these  necessary  products.   The  Southern  S''"'ation  is  working 
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on  a  number  of  those  naval  stores  probloras  and  is  centering  its 
field  investigations  at  Lake  Citj^,  Florida.  The  major  naval  stores 
studies  include  a  de-termination  Of  the  relations  of  tree  gum  yield 
to  (1)  methods  of  chipping;  (2)  tree  factors;  (3)  weather;  (4)  fire; 
and  (5)  management,  ;   .    .   . 

1.  Methods  of  Chipping:"  ■  '  .•■'•-■ 

(a)  Height  of  streal:;   Tests  have  demonstrated  the 
feasibility  of  continuously  -.vorking  turpentine  faces  with  narrow 
streaks  (l/4-inch  wide)  for  a  period  of  at  least  8  years  without 
a  serious  decline  in  yields,  whereas  ordinary/  commercial  -jork 
,shov/s  a  decline  in  yield  of  5  T:>ercent  or  more  annually  and  the 
trees  are  worked  out  in  5  or  6  yc:ar3,  V-Zith  narrow  streaks,  8th- 
year  yields  from  slash  pine  were  19  percent  less  than  the  first 
year  and  only  5  percent  less  in  the  case  of  longleaf .  High  sus- 
tained yields  and  tv/o  or  more  eztra  years  of  vrork  per  face  m.ay 
be  realized  from-  chipping  narrow  streak-S,  This  represents  a  net 
gain  in  yield  per  face  of  20  to  50  percent  and  an  extension  in 
the  vjorkable  life  of  the  timber.  Additional  tests  are  needed  in 
other  parts  of  the  naval  stores  region  to  substantiate  these  re- 
sults, ■   ■ 

(b)  Back-f ac ing ;  A  point  of  very  real  interest  to 
operators  and  timber  owners  is  the  relative  yields  to  be  expected 
from  working  the  first  and  second  sets  of  faces.  Several  tests 

in  slash  pine  stands  have  consistently  shown  that  slightly  greater 
yields  may  be  obtained  from  the  second  set  of  faces  than  from  the 
first,  Hov/ever ,  the  trees  are  usually  at  least  an  inch  larger  in 
diameter  when  back-faces  are  cut  than  v/hen  the  front  or  first  faces 
v/ere  installed.  The  yield  fromi  faces  on  previously  unworked  trees 
is  only  70  to  85  percent  as  much  as  that  from  trees  of  the  same 
size  already  vrorked  with  one  set  of  faces.  This  serves  as  a  basis 
for  determining  lease  prices.  Additional  tests  are  needed  for 
longleaf  pine, 

(c)  Tin  raising;   Methods  of  raising  and  attaching 
tins  arc  extremely  important,  not  only  as  they  affect  the  pro- 
duction of  naval  stores,  but  also  as  they  contribute  indirectly 
to  loss  from  insects,  rot,  and  w.indthrow.  Current  experiments 

are  not  as  yet  complete  and  few  conclusions  can  b'^  drav/n  at  present. 
So  far,  however,  the  trees  with  tacked  tins  show  up  to  slightly 
better  advantage  then  those  v;here  tins  wore  inserted  in  deep  cuts. 
When  deep  cuts  arc  made  for  attaching  tins,  the  decline  in  j^icld 
over  a  5-year  period  in  slash  pine  conounts  to  30  percent,  -whereas 
iThen  tins  are  tacked  tv/o  tests  shov;od  a  decline  of  3  percent  and 
19  percent,  respectively,  and  a  third  showed  a  gain  of  3  percent 
for  a  5-year  period.  Similar  tests  in  longleaf  tin^ber  with  deep 
cuts  shov/ed  a  32  percent  loss  in  5  years  as  contrasted  \i±th   a 
12  to  15  percent  loss  with  tacked  tins. 

Tacked  tins  also  proved  to  be  a  factor  in  reducing  i/ind- 
break  losses.  Where  heav^T-  xiovk   had  been  practiced  a  loss  of  over 
8  percent  resulted  from  a  single  hurricane,  in  contrast  with  .a 
loss  of  0,33  percent  v/here  tins  v/ere  tacked, 
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(d)   Interval  of  chipping:  A  preliminary  experiment  was 
completed  in  1933  on  the  effect  of  frequent  chippings  on  gum  yields 
and  on  mortality  of  trees.   It  v/as  shovm  that  too-frequent  chipping 
tends  to  decrease  gum  yield  by  increasing  dry-facing.  The  percentage 
dry-faced  at  the  end  of  the  second  season  of  v/ork  was  41  for  6 
chippings  per  v/eek,  30  for  3  tir'.es,  13  for  twice  a  week,  and  no 
dry-facing  for  cnce-a-v/eek  chipping.  The  period  of  the  experiment 
was  1931  and  1932,  two  very  dry  jqhts ,   which,  no  doubt,  augumented 
the  drain  on  the  timber  from  frequent  chipping.  A  progress  report 
covering  these  preliminary  results  has  been  prepared.  Additional 
studies  Y/ill  be  initiated  in  1934. 

2 •  Tree  factors:       . ' ■ " 

Considerable  progress  has  been  made  in  a  study  of  the  re- 
lation of  such  factors  as  growth  rate,  age,  and  size  of  orown  to 
gum  yields.  When  completed  the  data  obtained  from  this  study  will 
supplement  the  tables  shov/ing  the  relation  of  gumi  yield  to  the 
diameter  of  the  tree  by  applying  a  correction  factor  based  on  size 
of  crown.  This  will  give  a  more  accurate  estimate  of  gum  production 
than  when  .only  diam.etor  of  the  trees  is  considered.  The  knowledge 
of  \7hat  gum  yields  may  be  expected  from  a  tract  of  timiber  is  as 
important  as  the  knowledge  of  the  volume  of  other  forest  products 
and  is  aLread:/  used  by  the  Forest  Service  in  miaking  appraisals  for 
the  purpose  of  e  stablisMag  cuppage  rates  on  the  National  Forests, 
The  small  yields  obtained  from,  v/orking  trees  under  9  inches  in 
diameter  have  shown  that  it  is  doubtful  whether  there  is  any  profit 
in  turpentining  such  trees,  except  v/hen  prices  are  high.  This  has 
been  recognized  by  progressive  operators  and  factorage  houses  who 
are  discouraging  the  chipping  of  trees  under  a  9-inch  limit.   The 
naval  stores  marketing  agreement  has  also  included  the  9-inch  limit, 

A  manuscript  containing  the  results  of  the  1026-33  tests  on 
methods  of  chipping  and  tree  factors  has  been  prepared  by  Wyman  under 
the  title,  "Turpentining  Tests  in  Glash  and  Longleaf  Pine."  This  is 
the  second  m>ajor  manuscript  from  the  Station  dealing  with  naval  stores 
research,  the  first  having  been  publidied  as  Department  of  Agriculture 
Technical  Bulletin  298,  in  April  1932,  entitled,  "Experiments  in 
Naval  Stores  Practice,"   It  is  planned  to  have  the  second  manuscript 
in  shape  for  publication  during  1934. 

3.   Weather  relationships 

Weather  and  gura  yield  relationships  are  not  generally  under- 
stood by  the  naval  stores  industry  and  the  vagueness  of  the  subject 
has  given  rise  to  various  practices  and  rules  of  thumb  that  do  not 
always  result  in  maximum  gum  yields  coimnens urate  with  health  and 
vigor  of  the  timber.  The  influence  of  different  weather  factors  is 
difficult  to  evaluate,  because  of  the  combined  play  of  several  factors 
at  any  one  time.  Following  a  comprehensive  gathering  of  field 
measurements  of  yields  and  weather  data  special  methods  were  developed 
for  analysis  of  the  data.   The  analysis  of  these  datO'  vms  completed 
in  1933  and  it  is  now  in  manuscript  form  as  a  proposed  Government 
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Bulletin  under  the  title,  "Variations  in  Naval  Stores  Yields  As- 
sociated with  Weather  and  Elapsed  Time  Since  Chipping."  Some 
of  the  conclusions  are  as  follows: 

1.  Ninety  percent  of  the  yield  variation  from  day  to 
day  and  v/eek  to  week  is  traceable  to  three  weather  factors:  (1) 
air  temperature,  mainly;  (2)  soil  temperature;  and  (3)  evapora- 
tion to  a  smaller  degree.  Higher  temxPeratures  and  greater 
evaporation  were  accompanied  by  increases  in  gum  jrLeld, 

2.  The  general  belief  t^iat  rain  falling  on  the  freshly  . 
chipped  surface  causes  it  to  cease  running  gum  is  erroneous. 
Lower  yields  often  accom.pany  rains,  but  this  is  attributed  to 
lower  temperature. 

3:.  The  close  association  between  air  temperature  and 
naval  store  yields  permits  an  estimation  of  the  effects  of 
climate  on  yields  for  different  parts  of  the  naval  stores  belt, 
For  instance,  the  higher  temperatui'es  cjid  longer  growing  season 
of  Florida  and  Georgia  are  more  favorable  for  naval  stores 
than  the  conditions  of  South  Carolina  and  North  Carolina, 

4,  Closely  tied  in  with  favorable  weather  conditions 
for  rapid  ratp  of  naval  stores  yields  is  the  length  of  time  a 
tree  will  yield  after  each  fresh  wundlng.  During  hot  weather 
(82  degrees  Fahr,  average  tenperatm-e  for  a  24-hour  day)  long- 
leaf  pine  exudes  90  percent  of  its  capable  yield  in  2  days 
following  chipping,  whereas  slash  pine  requires  4  days  to  run 
the  same  proportion  of  its  capable  yield.  During  cooler  weather 
it  takes  more  time  for  the  tree  to  "run  out"  of  gum,  Ho\7ever,. 
unless  the  average  temperature  falls  below  60  degrees  Fahr,, 
it  is  not  v/orth  while  to  allow  either  slash  or  longleaf  pine 
more  than  7  days  between  chippings.  This  has  a  direct  bearing 
on  the  determination  of  the  optirauiu  interval  between  streaking 
for  the  two  species, 

5,  Continuous  year-round  chipping  is- a  serious  drain 
on  the  vitality  and  yielding  power  of  the  tree, 

6,  The  maximum  flow. of  gum  occurs  about  9  o'clock  in 
the  morning;  very  little  gum  flows  at  night. 

Drought  effects:   Definite  data  on  the  effect  of  a  severe 
drought  extending  from  September  1931  to  July  1932  were  obtained. 
On  the  experimental  timiber  tracts  the  gum  yield  from  slash'  pine 
in  1932  (the  drought  year)  v/as  20  to  22  percent  less  than  the 
average  for  the  years  1931  to  1933,  For  longleaf  the  drought 
reduced  yields  13  percent.  Exceptionally  heavy  mortality  ac- 
com.panied  this  dry  weather  and  the  number  of  dry  faces  increased. 
Damage  was  accentuated  in  heavily  worked  stands,  pointing  to 
the  need  for  light  v/ork  under  extremely  dry  weather  conditions. 
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^ •     ^''^"^al  otores  and  fire 

In  addition  to  the  diruct  effect  of  firss  on  tree  growth, 
the  question  of  v/hether  such  fires  i-nfluonce  fivun   yields  as  reflected 
in  changes  in-  the  producti\;-ity  of  the  soil  har.  long  been  a  matter 
of  controversy,.  Advocates  of  complete  fire  protection  claim  that 
not  only  is  the  -soil  rendered  less  productive  by  repeated  fires, 
which  consume  the  or^^anic  matter,  but  that  the  soil  becomes  drier 
and  more  impermeable  follo'.7ing  the  continued  removal  of  the  pine 
'  needle  litter  by  fire,    ^       ,  -• 

■   Because  of  the  frequent  and  v.'idespread  occurrence  of  woods 
fires  in  the  naval  stores  region,  the  anmyer  to  this  problem  is 
important  in  the  formation  of  forest  management  plans  for  naval 
stores  forests.  ;Vith  this  in  mind  a  study  of  the  effect  of  forest 
fires  on  the  soils  of  the  longleaf  pine  region  was  begun  in  1930, 
The  phase  of  the  problem  dealing  ■;7ith  the  changes  in  the  chemical 
properties  of  the  soil  accompanying" fire  has  been  completed.  Re- 
sults based  on  a  study  of  8  representative  soils  of  the  region 
show  that  increases  up  to  15  percent  in  nitrogen  and  organic 
matter  and  increases  up  to  100  percent  in  calcium  (lime)  are 
associated  with  repeated  fires,  Iloreover,  the  soils  subjected  to 
fire  were  consistently  less  acid  than  the  soils  protected  from  fii-e. 

The  importance  of  these  changes  in  the  soil  to  forest  grov/th 
and  gum  yields  is  nov:  being  investigated,  'A  series  of  greenhouse 
experiments  has  been  started,  in  v/hrlch  pine  seedlings  are  being 
grovm  in  the  soils  in  vhich  the  dlifferences  in  chemical  properties 
■  were  found.   In  addition,  a  study  is  being  made  of  the  m.oisture 
relations  and  the  permeability  of  the  soils  of  burned  and  unburned 
areas.   It  is  possible  that  thesu  physical  properties  are 'equal 
to  or  more  important  th.an  the  chem.ical  properties. 

The  naval  stores  and  fire  project,  insofar  as  it  relates 
to  the  soil,  has  been  carried  on  in  cooperation  with  the  Florida 
Agricultural  Experiment  Station,  Dui>ing  the  3-year  period  ending 
Jione  30,  1933,  the  Southern  Station  contributed  to  the  salary  cf 
•Dr.  R,  M.  Barnette  of  the  Florida  Station,   Because  of  curtailments 
of  funds,  the  Southern 'Stati  on  v/as  obliged  to  terminate  this  arrange- 
ment at  the  jnd  cf  the  fiscal  ycciT   1933,  A  m-anuscript  covering 
the  results  of  the  cooperative  project  has  been  prepared  by  lieyward 
and  Barnette,  entitled  "Effect  of  Frequent  Fires  on  the  Chemical 
Composition  of  Forest  Soils  in  the  Longleaf  Pine  Region." 

Gum  yields  from,  trees  growing  on  burned  and  unburned  areas 
so  far  indicate  that  there  is  little  difference  in  yields  if  the 
fire  does  not  defoliate  the  true  itself  or  scorch  the  face.  Ad- 
ditional studies  are  under  way  on  the  Olustec  Experimental  Forest 
to  determine  more  exactly  an  cmswer  to  this  question, 

A  study  was  made  of  the  effect  of  crown  defoliation  by  fire 
during  1933.  Complete  defoliation  -without  accompanying  trunJc  scorchin. 
caused  a  loss  of  43  percent  in  gum  yield  compared  to  that  of  sLmilar 
unscorched  trees.  Partial  crovm  scorching  caused  a  falling  off  in 
yield  of  about  20  percent.  The  study  will  be  continued  to  determine 
how  soon  if  at  all,  the  trees  recover  from  the  fire, 
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5»  Naval  stores  management  '■ 

NuTierous  plots  have  been  established  to  observe  the  results 
of  thinning  naval  stores  sbands  to  various  densities,  '  The  first 
tentative  results  of  rem.easm-em.ents  in  1933  indicate  the  advantage 
of  thinning  early  in  the  life  of  a  stand  (8  to  15  years)  in  order 
to  obtain  fast  grovn.ng  trees.  In  the  3  to  5  years  following  thinning, 
responses  are  relatively  small  for  stands  25  years  of  age  or  older* 

In  the  flatv/oods  area  of  the  South  (aggregating  about  30 
million  acres),  relative  elevation,  and  hence  drainage,  determines 
to  a  large  extent  the  rate  of  growth  of  the  timber.  As  a  rule  the 
fastest  growing  timber  is  found  on  the  better  drained  soils.  During 
the  past  year  measurements  of  the  effect  of  poor  drainage  vrere 
made  on  slash  pine  in  Georgia,  Starting  at  the  normal  edge  of  a." 
pond,  it  was  found  that  with  each  foot  rise  in  elevation  (under 
similar  donsi  ty)  there  v/as  an  increase  of  0,227  inch  in  average 
diameter  of  the  stand.  The  benefits  of  1  foot  rise  in  elevation 
above  the  pond  were  equivalent  to  the  response  in  accelerated 
grov/th  that  could  be  expected  from  a  heavy  thinning  in  a  dense 
stand.  Local  differences  of  1-1/2  ft.  in  elevation  determiine 
whether  a  tree  stands  in  fairly  well  drained  soil  or  intermittently 
to  generally  Tret  soil,  A  brief  reconnaisance  of  the  flatwoods 
region  indicated  that  about  30  percent  of  the  area  is  in  ponds 
and  swamps  with  stunted  tree  growth.   Many  shallow  ponds  now 
supporting  slash  pine  and  pond  cypress  might  advantageously  be 
drained  by  ditching,  thereby  increasing  the  growth  rate  of  the 
timber  • 

Erosion-Streamflow' 

Since  1929  erosion-streamflov/  studies  have  been  csirried 
on  by  the  Station  in  the  Iriessial  Silt  Loam  Uplands  of  Mississippi. 
This  entire  region  was  covered  rather  thoroughly  by  an  erosion 
survey  made  during  1930  but  since  that  tim.e  more  detailed  studies 
have  been  concentrated  near  Holly  Springs,  Marshall  County, 'Miss- 
issippi, in  the  northern  portion  of  the  State,   The  Holly  Springs 
Branch  of  the  Mississippi  Agricultural  Experiment  Station  has 
cooperated  in  these  studies  by  furnishing  I'md   on  which  to  work. 

Owing  to  the  fact  that  10  to  25  percent  of  the  total  .nrea 
of  many  counties  in  this  region  is  in  large,  actively  eroding 
gullies,  special  emphasis  has  been  placed  on  the  experimental 
planting  of  those  denuded  areas  to  trees  and  other  vegetation  as 
perhaps  the  most  feasible  method  of  reclaiming  them  and  of  pre- 
venting the  spread  of  gullies  into  adjacent  arable  land.  The 
airvcys  show  that  on  the  upland  watershed  of  the  Yazoo  River, 
totalling  about  3-1/2  million  acres,  there  are  more  than  813,000 
acres  of  abondoned  f.arm  land,  oii  more  than  300,000  acres  of  which 
exist  largo  gullies  that  can  best  be  reclaimed  by  reforestation. 
There  is  strong  evidence  to  indicate  that  such  extensive  areas 
of  gullied  lands  have  an  important  influence  on  streaml'low  and 
floods  and  that  the  rovegetation  of  those  barren  areas  is  needed 
to  insure  proper  v;:atershed  protection. 


Experimental  planting  of  trees  end  other  vegetation 
was  done  on  gullied  are-aG  di.iring  the  springs  of  1931,  1932,  and  1933 
in  order  to  determine  the  most'  effective  and  economical  means  of 
pstahlishing  a  plant  cover  on  eroded  sites.   In  1931  six  areas  of 
about  one  acre  each  v/ere  planted  in  Adams,  Franklin,  Carroll, 
Laf ay9tt<=^ ,  Marshall,  and  DeCoto  Counties.   In  1932  and  1933  planted 
areas  are  located  near  Holly  Springs,  More  than  20,000  trees  have 
been  planted  to  date,  each  of  v/hich  is  kept  under  detailed  observa- 
tion and  examined  and  measured  annually.  The  species  planted 
include  blacjk  locust,  southern  red  oak,  Nuttal  or  bottomland  red 
oak,  sweet  gum,  catalpa,  sycamore,  cottonwood,  willov;,  mimosa,  white 
ash,  black  v/alnut,  sassafras,  pcrsimm.on,  shortleaf  pine,  loblolly 
pine,  slash  pine,  Austrian  pine,  ponderosa  pine,  and  red  cedar. 
Studies  have  been  m.ade  of  planting  stock,  planting  methods,  and 
subsequent  treatment  such  as  cultivation,  pru^ning',  etc.  Plowing 
along  the  tops  of  gully  banks  prior  to  planting  aiid  the  use  of 
temporary  check  dfjms  of  brush,  v/ire  and  grass  sod  in  the  gully 
bottoms  have  also  liad  a  prominent  place  in  these  erosion  control 
planting  studies.  Accessory  soil-fixing  vegetation  used  alone  or 
in  combination  with  the  tree  plantings  include  Bermuda  grass, 
Dallis  grass,  common  lespedeza,  Johnson  grass,  Japanese  honeysuckle, 
and  kudzu  bean. 

Results  to  date  show  that  the  larger  grades  of  1-0  black 
locust,  1-1  shortleaf  pine,  and  1-1  loblolly  pine  planting  stock 
have  given  best  results.  Thus,  87  percent  of  the  ^ade  1  black 
locust  (1-0)  stock  (average  height  21  inches)  survived  the  first 
grov/ing  season  as  compared  with  62  percent  of  the  smaller  grade  3 
stock  averaging  8  inches  in  height.  The  data  indicate  that  given 
favorable  sites  on  v/hich  to  plajit,  ai  ch  as  on   soil  fills  behind 
check  darns,   the  size  of  stock  used  m.akes  but  little  difference. 
However,  very  depleted  ajid  often  unstable  soils  comprise  the  bulk 
of  the  eroded  sit^s  on  which  trees  must  be  established  and  it  is 
on  these  situations  that  the  larger,  m.oro  vigorous  stock  has  proved 
superior. 

This  superiority  is  often  reflected  in  lov;or  mortality 
during  the  second  growing  "season  as  shov.-n  by  thj  data  from  one 
area  planted  to  black  locust  in  1931.   Of  the  grade  1  stock,  100 
percent  survived  the  first  season  a:Ld  91  percent  thu  second.   In 
contrast  only  84  percent  of  the  grade  3  seedlings  sm-vived  thie  first 
year  and  34  percent  during  the  second  growing  season. 

In  the  spring  of  1953,  six  sizes  of  1-0  black  locust 
seedlings  ranging  from  14  to  63  inches  in  height  v/ere  planted 
on  a  variuty  of ^sites,  to  furnish  additional  comparisons.  The 
plantings  are  noteworthy  inasmuch  as  an  extremely  large  class  of 
planting  stock  was  planted  successfully  by  the  ordinary  dibble 
method  and  with  little  extra  expenditure  of  labor.  This  was  made 
possible  by  very  severe  pruning  of  the  root  systems  vdiich  in  the 
case  of  ^   to  6  foot  seedlings  v/ere  cut  back  to  a  length  of  only  6 
inches  va  thout  producing  any  apparent  ill  effects  on  subsequent 
survival  and  grov/th. 


Cutting  bad:  largo  black  Locust  soedlinys  at  time  of 
planting  is  often  aiggostod  as  a  moans  of  getting  increased 
growth  from  the  sprouts.  -This  is  being  studied  but  the  results 
to  date  do  not  support  this  theory,.  Seedlings  cut  back  to  tho 
ground  have  consistently  failed  to  attain  the  height  growth  of 
check  seedlings,  and  on, one  area,  suffered  about  10  percent  greater 
mortality  during  the  f  ir§t  growing  season.  One  and  two-year-old 
black  locust  have  reacted  , similarly  v;hen  cut  back  to  the  ground. 

Owing  to  the  fact  that  black  locust  produces  root  suckers 
in  abundance  J  the  use  of  roQt  cyttings  has  been  advocated  as  a 
means  of  propagating  the  species  ^and  is  being  .tested.  Preliminary 
results  from  small  scale  plantings  indicate  that  root  cuttings 
are  not  a- very  dependable  type  of  planting  material  since  m.any 
fail  to  produce  sprouts  at  all  and  those  that  do,  fail  to  aarvive 
satisfactorily,  .  '  • 

Another  important  phase  of  the  erosion-streamflow  project 
has  been  the  determination  of  the  soil  and  water  losses  from  the 
principal  classes  of  land  in  northern  Mississippi  and  a  study  of 
the  relation  of  such  losses  to  floods  and  stream  behavior  in 
general.  Run-off  and  erosion  studies  have  been  under  way  at  Holly 
Springs  since  the  summer  of  1931.  anall  study  plots,  .3  x  12  feet 
in  size,  were  established  on  uniform  10  percent  slopes  on  similar 
soils  under  various  types  of  land  use,  A  description  of  this 
study  along  with  the  results  for  the  first  14  months  period  ap- 
peared in  the  Station?s  last  annual  report,  Tho  data  for  the 
2-yoar  period  exhibit  little  deviation  in  trend  from  the  results 
reported  ].a3t  yea--  j'lc^wing  conclusively  that  run-off  and  erosion 
from  soils  protcci-o^l  ly  a  forest  or  grass  cover  is  extrem.oly  small 
compeared  with  the  hu.-;t>: losses  frpm  cultivated  or  bared  soils.  For 
103  rains  total. ling  i;M  inches  of  rainfall,  the  average  percentage 
of  rairjfall  wljich  ran  off  was  less  than  half  of  1  percent  from 
mature  oak  feres t  and  from  an  unburned  broomsedge  grass  cov?r  as 
compared  wi  on  15.^:  rier^^ert  from,  barren  abandoned  land,  32  percent 
from  a  ci.i] ti.7at:eu  cot^ooa  field  (rows  on  the  contours)  and  39 
percent  fror.i  a  cotLon  field  v/i  th  the  vais   running  up  and  down  the 
slope,  A  bldc!:  IjcvsI;  aril  a  berrauda  grass  cover  are  also  exceed- 
ingly effective  in  ];reventing  run-off.  An  average  of  only  ,93 
percent  of  che  rainfall  ran  off  the  form.er  class  of  land  and  1.37 
percr-nt  off  the  1-,  +  ter.  Soil  losses  from  the  various  types  of 
cover  arp  in  Jceeplug  vvith  the  above  data.  Thus  the  oak  forest 
plot  los't  in  3  yoo.is  ,07  pounds  of  soil,  the  broomsedge  plot  ,30 
pouni.'i,  Bsrnr.da  g^-ass  plot  .31  pounds,  the  black  locust  plot 
l^m   pounds,;  scrub  oak  pj.ot  1,09  pc-jjids ,  the  barren  plots  274,96 
pounds,  and  the  cultivated  plots  122.60  and  331,47  pounds 
respectively,  A  single  rain  of  4-1/2  inches  washed  soil  from 
the  latter  plot  at  the  rate  of  2%  .tons' per  acre. 

The  effect  of  annual  fires  on  erosion  and  run-off  is 
also  being  studied  in  connection  with  the  study  of  run-off 
from  the  oak  forest  and  broomsedge  plots.   In  1931  duplicate 
plots  were  established  in  these  tv70  types  of  cover  and  one  plot 
in  each  case  v/as  burned  in  mid-March,  1932,  and  again  in  late 
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February,  1922.   Prolir.inary  results  shov/  that  each  of  the  two- 
fires  markt^dly  incroaiscd  run-off  and  erosion  from  hoth  types  of 
Govor.   In  the  case  of  thu  hurned  forest  plot  loss  than  1  percent 
of  the  rainfall  ran  ofl  during  the  period  procedine  the  first  "burn. 
More  than  3  pcr'cont  of  the  rainfall  ran  off  after  the  first  "burn 
and  10  percent  after  the  second.  .Following  the  second  fire,  run-off 
from  the  check  olot  was  only  .72  percent  of  the  rainfall.   After  the 
second  burn  more  thirai  18  percent  of  the  rainfall  ran  off  the,  burned 
broopisedgo  plot  as  compared  with  less  than  2  p.jrcent  from  the  check 
plot.   Soil  losses  as  a  result  of  the  second  fire  were  at  the  rate  of 
1,669  pounds  per  acre  arui\;ally  from  the  forest  plot  and  1,587  pounds 
per  ficrc  from  the  broonsodgc  plots  as  compared  with  negligible  ero- 
sion' from  the  chock  plots.   It  is  planned  to  carry  on  the  fire 
studios  for  5  or  more  years. 

Another  project,  undertaken  in  1932,  is  the  measurement  of 
run-off  and  eroded  soil  from  2  small  gullies  on  which  control  mea- 
sures involving  the  use  of  trees  and  other  vegetation  will  be  applied 
in  the  spring  of  1935  after  a  preliminary  r'un.   The  erosion  control 
planting  studies  will  bo  continued.   The  fact  that  a  national  forest 
miit   is  being  established  near  Holly  Springs  v/ill  make  federally 
owned  lands  available  for  experimental  v;/ork  and  will  assure  greater 
permanency  to  the  Station's  studies, 

Financial  Aspects  of  Frivate  Forestry 

Second-growth  stands  or  cut-over  areas  now  make  up  over  90 
percent  of  the  forest  land  of  the  South.   If  these  forests  are  to 
be  kept  productive  and  if  they  are  to  be  put  under  sustained  yield 
forest  management,  forest  ov.Tiers,  both  farmers  and  large  land-ovming 
companies,  must  be  furnished  with  reliable  information  of  the  finan- 
cial possibilities  involved.   The  Financial  Aspects  of  Private  For- 
estry project  will  obtain  this  information  and  make  it  available  to 
landowners . 

The  Fii'iancial  Aspects  studies  include  three  principal  lines 
of  investigation:  (1)  county  studies;  (2)  case  studies  of  private 
forestry  operations;  and  (3)  land  use  studies, 

A  report  covering  a  county-wide  study  of  Union  Parish, 
Louisiana,  v^s  completed  in  December,  1932,   This  is  one  of  11 
si/ailar  co-onty  studies,  made  in  8  southern  states,  representing 
the  principal  pine  timber  types  of  the  South.   These  studies  have 
shovm  coiiditions  generally  favorable  to  private  forestry  practice. 
Union  Parish  has  over  60  pcrcu-nt  of  its  area  in  forest  aiid  about 
two-thirds  of  the  forest  land  is  in  farm  woodlands.   Studies  of 
individual  farms  there  show   that  very  fev/  farmers  practice  forestry. 
Hov;over,  in  an  average  farm  woodland  of  the  parish,  it  was  found 
that  the  well-stocked  pine  stands  are  growing  at  the  rate  of  over 
500  board  feet  per  acre  per  year  and  that  the  average  annual  growth 
for  the  whole  farm  v;f)odland  of  the  parish  is  over  200  board  feet 
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per  acre.   The  possible  anna^.l  income  from  the  present  v/cll-stockcd 
stands  from  sale  of  stumpagc  and  pulpv/ood  is  $2,47  per  acre  per  year* 
and  from  the  v/hole  v/oodland  is  :"p.71.   The  cost  of  ta:ccs,  fire  pro- 
tection, and  forest  management  per  acre  per  year  averages  --^.Sl  for 
the  v/ell-stocked  areas  and  o,23  for  the  whole  woodland.   This  dif- 
ferential between  cost  and  income  from  forest  products  makes  profi- 
table forest  manac'cmcnt  possible. 


a 


Reports  of  two  case  studies  in  the  shortleaf-loblolly  pine- 
hardwoods  type,  one  for  a  large  forest  property  and  the  other  for 
small  tract,  have  sho^jvn  that  sustained  yield  forest  management  in 
that  type  is  feasible.   Both  companies  have  accepted  the  recommen- 
dations made  by  the  Station  and  have  begun  selective  logging  on  a 
sustained  yield  basis.  A  follow-up  stud^'  of  costs  and  returns  v;ill 
be  made  by  the  Station, 

Another  major  case  study  has  been  initiated  in  second-grov/th 
slash  and  longleaf  pine  stands  in  southern  Georgia,  where  intensive 
fire  protection  has  been  under  way  for  10  years.   This  study  will 
bring  out  the  financial  possibilities  of  forests  managed  primarily 
for  naval  stores.   The  project  is  being  undertaken  in  cooperation 
with  a  large  naval  stores  operator,  v/ho  has  agreed  to  set  aside  an 
area  of  500  acres  and  manage  it  according  to  best  known  practices. 
All  costs  and  returns  will  be  kept  separate  for  this  particular  area. 

In  the  Lov/er  Piedmont  re;-;ion  of  Georgia,  v;here  land  abandonment 
for  agriculture  has  created  a  serious  problem  of  land  use,  a  study  has 
been  undertaken  in  six  typical  areas  to  determine  the  part  forestry 
should  play  in  their  economic  rehabilitation.   This  study  is  being 
made  in  cooperation  v/ith  the  Bureau  of  Agricultural  Economics,  the 
Regents  of  the  University  of  Georgia,  and  the  Georgia  Forest  Service, 
The  field  work  on  this  project  has  been  completed  and  a  report  is 
now  being  prepared  covering  the  |r.  rt  that  timber  growing  can  play  in 
maintaining  and  improving  economac  conditions  and  in  preventing  and 
stopping  soil  erosion. 

The  Lujiibor  C-ode,  with  its  Article  X  requiring  conservation  of 
forest  resoiurces,  has  focused  the  attention  of  lumbermen  on  selective 
logging  and  sustained  yield  management.   Interest  in  and  demands  for 
facts  regarding  financial  possibilities  of  private  forestry  have  in- 
creased greatly.   It  is  expected  that  the  Station's  Financial  Aspects 
project  v/ill  bo  drav.n  on  heavily  to  meet  this  situation. 

New  Public  Doma in 

Since  the  Station's  last  annual  report  giving  data  on  the  ox- 
tent  of  tax-dclir^ciuoncy  and  reversion  in  the  Culf  States  as  of 
January  1,  1932,  :tvif0  tax-years  have  passed,  adding  huge  areas  to  the 
already  largo  total  of  the  "Hew  Public  Domain."  Estimates  as  of  July 
1,  1933  are  as  follows; 
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\j   Landowners  do  not  consider  their  lands  reverted  to  State  Title,  but 
believe  they  can  retain  title  through  legislative  tax-adjust- 
ments.  State's  title  questionable.   Same  statement  applies, 
with  less  force,  in  all  southern  states, 

-  2j   No  reverted  land  in  Georgia, 

'ij   Loss  than  0,5  percent, 

4/  Includes  only  eastern  portion  of  State,  within  limits  of  pine  type. 

5/  Title  passes  to  county;  this  ififAirc  for  entire  area  of  commercial 
and  non-coinmorcia±  forest  land  in  State, 


These  data  are  based  on  the  best  available  estimates  for  the 
states  of  Georgia,  Alabama,  Oklahoma,  and  Texas,  and  on  rather  defi- 
nite figures  for  the  States  of  Florida,  Mississippi,  Louisiana,  and 
Arkansas,   The  total  represents -an  increase  since  January  1,  1932, 
of  more  than  4,800,000  acres  in  the  total  reverted  area,  and  of 
890,000  acres  in  the  total  delinquent  area,  indicating  the  increasing 
seriousness  of  the  problem  in  these  states,   13,5  percent  of  the 
total  land  area  in  the  South  is  involved  in  ta,x-delinquency ,  and  18,6 
percent  of  the  forest  area. 

Field  work  in  Arl:ansas  v/as  completed  on  June  1st,  with  tvro 
counties  studied  during  1955  -  Johnson  County,  typical  of  the  oak- 
pine  type  of  the  Ozark  Llountains,  and  Lee  County,  typical  of  the 
bottomland  hardv/oods  type  of  the  Delta,   Previous  to  1955  three 
other  Arkansas  counties  had  been  studied.   These  v/ere  Drew,  Little 
River,  and  Washington  Couiities, 
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As  of  Mnrch  1,  1933,  Jolinson  Goij-nty  showed  tho  following  tax 

stetus  (total  area  432,000  acres):   _   .  _.„_  -. 

Percent  of 
Tax  status  Acres         total  area 

Reverted  area               29,582  .  S,8 

Delinquent  for  1930  taxes    24,026  .'■       b^.S 

Ijelinquont  for  1931  taxes    40 ,  41 1  \                 9.5 

Total  ,  .93,819.  .     21,7 

As  of  H/Iay  1,  1933,  Lee  Cojnty  shov/od  the  follov.'ing  tax  status 
(total  area  384,640  acres): 

Tax  status  Acres 


Percent 

of 

total 

ar 

■ca 

7. 

.7 

•      17, 

.1 

13. 

.7 

Reverted  29,736    • 

Delinquent  for  1930  taxes    65,765 

Delinquent  for  1931  taxes    52,837 

Total  148,358  38,5 

Asj'istance  on  field  v/orl:  in  both  these  counties  v/as  provided 
by  the  Arkansas  Agricultural  S:>:periment  Station  (2  .non  in  each  county). 

A  report  has  been  completed  covering  briefly  the  general  con- 
ditions of  physiography,  industry,  and  finance  of  the  State  of  Arkan- 
sas, together  with  a  resume  of  tax  legislation,  of  the  method  of  ob- 
taining field  data,  and  of  the  reneral  delinquency  situation.   De- 
tailed reports  on  the  counties  studied  are  in  progress.  It  is  planned 
to  complete  all  work  in  Arkansas  Iv^   June  1,  1934. 

Mississippi  has  been  tentatively  selected  as  tho  next  state  to 
be  studied  and  field  v/ork  will  be  inaugurated  there  as  soon  as  the 
Arkansas  reports  are  completed  thoi:gh  not  on  the  same  basis  as  used 
in  Arkansas.  As  a  preliminary  sLep  in  Hississippi,  detailed  data  have 
been  obtaineri  otj  extent  and  locati  -n  of  tax  reversion  by  abstracts  from 
the  records  of  the  State  Land  Office.   These  data  show  two  definite 
centers  of  excessive  delinquency  -  one   in  the  southeastern  Mississippi 
longleaf  pine  belt  and  the  other  in  the  Yazoo  Delta.   Tv/o  minor  con- 
centrations occur  -  one  in  Choctaw,  Chickasaw,  and  Y/ebster  Counties, 
in  east  central  Mississippi,  and  the  other  in  Franklin,  Lincoln,  and 
Amite  Counties  in  southwestern  Mississippi,   northeastern  Hississippi 
shows  very  little  tax  reverted  land.   The  comities  to  be  studied  in- 
tensively in  this  state  have  not  as  yet  boon  finally  selected,  but  it 
is  plaimcd  to  obtain  basic  data  on  location  and  extent  of  delinquency 
in  Sharkey  County  (Yazoo  Delta),  Choctaw  Co;mty  (Shortleaf-Loblolly 
Pine  Type),  and  Wayne  Coijinty  (Lvrngleaf  Fine  Type). 

Comparable  tax  data  on  Louisiana  have  been  supplied  b.-/  Dr.  R, 
L,  Thompson,  Department  of  Economics,  Louisiana  State  University, 
Concentrations  of  excessive  reversion  in  this  state  occur  chiefly 
in  the  longleaf  pine  belt  of  southwestern  Louisiana  and  in  the  Delta, 
although  the  reversion  in  the  latter  region  is  scattered,  some  par- 
ishes having  none  or  very  small  reversion,  while  in  others  the  tax 
reverted  areas  are  very  large.   One  parish  has  nearly  one-third  of 
its  area  already  in  state  title  through  reversion, 
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Forest  Survey  ',   . 

Until  October,  1933,  the  work  of  the  Forest  Survey  was 
carried  oh  "by  a  field  force  of  two  to  four  3~man  crev^s  and  a 
computing  force  of  two  persons.   The  analysis  of  the  Survey 
data  of  the  bottomland  hardwood  unit  of  Mississippi  was  com- 
pleted in  1933  and  bhe  first  draft  of  the  final  report  pre- 

■  pared.   Field  work  in  the  shortlcaf-loblolly  pino-hardvjood 
unit  of  northern  Mississippi,  embracing  an  area  of  approxi- 

■matoly  G, 000, 000  acres,  was  finished  in  April,  1933,  and 
1,280,000  acres  in  the  central  Mississippi  pine-hardwood 
unit  were  surveyed  before  active  field  v/ork  was  concluded  in 
Juno. 

During  the  latter  part'  of  August  and  Scptom^■)or  plans  for 
the  expansion  of  the  Survey  organization  were  made  and  in  early 
October  new  men  to  fill  positions  under  emergency  fund  appropri- 
ations wore  rocrviitod.   On  October  18th,  fifteen  men  in  the 
Junior  Forester,  Associate,  and  Assistant  Timber  Expert  grades 
were  appointed  as  Technicians.   Those  men  formed  the  nucleus  of 
the  expanded  survey  organization  and  were  sent  to  training  camps 
for  intensive  trainin^:'  in  survey  field  methods.  A  training  camp 
was  established  in  southern  Mississippi  for  the  Technicians  v/ho 
were  to  be  assigned  as  chiefs  of  the  survey  crews  in  the  naval 
stores  region.   The  training  camp  for  6  crew  chiefs  in  the 
bottomland  hardwood  re^rion  was  located  at  Lake  Providence, 
Louisiana.   These  trainii.g  camps  were  continued  for  approxi- 
mately 3  weeks.   Shortly  before  the  cariips  disbanded  and  before 
the  beginning  of  active  field  work,  a  number  of  crev;  men  were 
sent  to  the  camps  for  a  few  days'  preliminary  training.   Later 
the  field  force  was  recruited  to  make  up  14  crews  of  3  men  each. 
Field  v/ork  in  the  bottomland  hardwood  region  was  begun  in  the 
north  Louisiana  Unit  In  IJovember  v/ith  six  3-inan  crews.   This 
unit  embraces  the  Louisiana  bottomlands  lying  v/est  of  the  Miss- 
issippi and  iiorth  of  the  Red  River.   Field  work  in  the  naval 
stores  region  v/as  begmi  in  November  in  northeast  Florida  and 
southeast  Georgia,  v/ith  four  3-man  crev/s  in  each  state.   Flans 
are  being  made  for  the  expansion  of  the  Survey  to  the  Tennessee 
River  Basin.   This  v/orlc  vn".ll  be  done  in  cooperation  v/ith  the 
Appalachian  Forest  Experiment  Station  and  the  forestry  division 
of  the  Tennessee  Valley  Authority.   V/ork  v/ill  start  in  the  Norris 
I)am  Watershed,  containing  1,700,000  acres. 

The  expansion  in  field  personnel  of  the  Survey  has  neces- 
sarily been  accom.panied  by  an  increase  in  the  office  staff  suf- 
ficient to  keep  coi'iputations  in  line  Y;ith  the  progress  of  field 
v;ork.   Computational  -procedure  has  accordingly  been  modified  to 
facilitate  prompt  su.'iinarization  of  results  after  the  field  v/ork 
in  a  given  survey  \xnit   has  been  completed.   Sorting  and  tabulating 
machines  are  being  used  for  this  summarization  v;ork;  data  coding 
and  card  punching  v/ork  proceeds  simultaneously  v/ith  the  receipt  of 
field  tally  sheets. 
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Tvv'o  very  important  accomplislnnonts  of  the  survey  staff  during 
1933  were  the  revision  of  plans  used  in  the  bottomland  hardwood  and 
shortlcaf  pine  units  in  order  to  make  them  apply  to  other  parts  of 
the  South,  and  the  preparation  of  thC'  working  plan  for  the  naval 
stores  unit.   This  latter  involved  the  complex  problems  of  inventory 
of  naval  stores  products  and  wood  products,  and  the  growth  of  trees 
before,  during  and  after  turpentining. 

Field  data  were  gathered  for  the  construction  of  pine  and  hard- 
v;ood  volume  tables  for  the  northern  Florida  unit.  A  tentative  plan 
for  determining  the  growth  of  naval  stores  timber  has  been  prepared. 
Flans  are  also  under  way  for  an  economic  study  of  the  naval  stores 
industry. 

The  accomplishments  of  the  Forest  Survey  to  December  31,  1933, 
are  suurimarized  in  the  following  table: 


Unit 


Location   Type 


Status  of  field 

v;ork 

Status  of 

Ar 

ea  com- 

office 

Date    pi 

etod  by 

analysis 

Unit 

Date   com-    Dec.  31, 

Dec.  31, 

Total  area 

begun  pleted 

1933 

1933 

Thousand 

Thousand 

acres 

acres 

4,420 

Jan.  1932  Aug.  1932 

4,420 

Completed 

8,108 

Feb.  19 32  Apr.  1933 

8,188 

10%   Completed 

12,000 

Liay  1933 

1,280 

- 

4,000 

Nov. 1933 

1,600 

b%   Completed 

11,650 

Nov. 1933 

1,300 

- 

9,500 

Nov. 1933 

1,000 

- 

Miss.    Bot.  Hdwd. 
N.  Miss.  Finc-Hdwd. 
Cent  .Miss.   Pine 
N.  La,   Bot.  Hdwd, 
SE.  Ga,   Naval  Stores 
NE,  Fla,  Naval  Stores 


Total 


49,758 


17,780 


Forest  Fathology  (Pine) 

The  investigation  of  the  brovioi-spot  needle  disease  (Soptoria  acicola 
of  longleaf  pine  seedlings  continues 'as  the  main  project.   This  study 
is  divided  into  tv/o  separate  investigations:   (1)  the  effect  of  the  :.■ 
disease  on  seedling  development;  and  (2)  the  effect  of  fire  as  a  method 
of  disease  control. 

To  gauge  the  effect  of  the  defoliations  on  seedling  grov/th,  con- 
trol of  the  disease  is  essential  and  has  been  accomplished  by  spraying 
at  frequent  intervals.   One  set  of  experiments  is  being  conducted  in  a 
densely  stocked  area  of  natural  longleaf  reproduction  near  Bogalusa, 
Louisiana.   The  cumulative  dwarfing  effect  of  the  disease  over  a  period 
of  years  is  indicated  by  consistently  better  grov/th  of  sprayed  seedlings 
compared  v/ith  that  of  unsprayed  and  infected  plants  in  alternate  plots. 
Another  spraying  test  involves  nursery  grovm  seedlings  in  plantations 
and  is  designed  to  eliminate  the  variations  encountered  when  v/orking 
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with  iiataral  renroduction.   In  this  latter  test,  the  experi- 
mental work  has  given  striking  results.  By  the  end  of  the 
fifth  season  in  the  field,  the  effect  of  eliminating  the 
disease  by  spraying  had  resulted  in  an  increase  in  average 
diameter  of  the  treated  seedlings  2.8  times  that  of  imsprayed 
seedlings  in  adjacent  rows.  At  the  same  time,  the  average 
hoiglit  of  the  former  seedlings  was  27  inches,  as  compared  v/ith 
2,6  inches  for  the  unsprayed  plants. 

Some  funday,icntal  phases  of  the  brcvm  spot  disease  prob- 
lem have  also  been  investigated.   It  is  indicated  that  dissem- 
ination of  the  disease  in  nature  occiurs  tlirough  the  agency  of 
wind  and  by  the  spattering  of  rain.   V/herc  seedling  density  is 
high  the  greater  amount  of  infection  occurs  through  the  latter 
method  of  spore  dissemination.   Rainy  weather  seems  to  favor 
dissemination  of  the  fungus.   However,  two  or  more  days  of  rainy 
weather  are  needed  for  abundant  spore  production,  as  an  ordinary 
shower  does  not  last  long  enough  to  open  up  the  fruiting  bodies 
of  the  fungus.   One  of  uhe  factors  believed  responsible  for  the 
resistance  of  the  foliage  of  sapling  trees  to  disease  is  the  in- 
dividual capacity  of  the  tree  to  produce  sufficient  resin  in  the 
leaves  to  limit  the  internal  progress  of  the  fungus. 

Extensive  surveys  have  been  made  in  the  longleaf  region 
from  South  Carolina  to  Texas  to  determine  the  effect  of  winter 
fires  as  a  method  of  disease  control.   It  has  'oecn   found  that 
a  single  fire  v/ill  reduce  the  disease  in  all  areas  for  the  first 
season  and  ofxon  to  a  lesser  extent  the  second  season.   D\iring 
the  third  season  following  a  single  fire  the  disease  usually 
reverts  to  the  original  status.   Hov/ever ,  in  occasional  cases 
the  influence  of  a  single  fire  can  still  be  observed  for  the 
third  season. 

Direct  evidence  of  the  effect  of  fire  on  seedling  growth 
rate  was  obtained  by  measuring  the  heights  of  250  5-year-old 
longleaf  seedlings  ;';rowing  in  a  plantation  that  had  been  burned 
by  an  accidental  fire  in  March  2  years  previously.   For  compari- 
son, the  s'-.me  number  of  seedlings  from  the  same  nursery  and 
planted  at  the  sam/j  time  v/ere  measured  on  an  adjacent  unburned 
area.   The  average  hoigjht  of  the  seedlings  on  the  burned  area 
v/as  8,4  inches  and  on  the  unburned,  3,9  inches.   The  two  lots 
of  measured  seedlings  '.vcre  believed  to  be  comparable  in  all 
respects  save  for  the  single  fire.   The  greater  height  of 
seedlings  un  the  birrned  area  is  considered  to  be  due  in  a 
large  measure  to  a  reduction  in  the  broiwi-spot  needle  blight 
following  the  single  fire. 

Products  Pathology 

Experimental  work  in  products  pathology  has  continued  to 
deal  largely  v/ith  the  testing  of  chemical  dips  and  sprays  for 
the  control  of  sap  stain,  mold,  and  early  decay  in  lumber  and 
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logs.   Ligiiasan  (ethyl  mercury  chloride)  and  "borax  have  continued 
to  give  excellent  results  on  dipped  hardv/ood  lumber.   On  pine  stock 
the  problem  has  been  more  difficult,  v/ith  Lignasan  failing  fre- 
quently, in  contrast  to  more  favorable  results  in  former  years. 
This  is  attributed  to  the  tendency  of  this  material  to  volatilize 
slowly  and  leave  the  lumber  unprotected  in  cases  whore  seasoning 
is  prolonged.   The  past  v/intcr  was  \musually  severe  in  this  respect 
at  points  where  tests  were  rmi,  extensive  periods  of  cloudy  and 
rainy  days  being  frequent.  _   . 

Most  important  among  the  results  of  this  season's  tests  have 
been  the  highly  satisfactory  3howing;.of  two  new  treatments:  sodium 
tetrachlorophenolate  and  sodium  2-chloroorthophenylphenolate.   The 
fonner  ranked  equally  with  Lignasan  in  controlling  sap  stain  on 
hardwoods  and  was  markedly  effective,  although  less  outstanding, 
on  pine  lumber.  Sodium  2-chloroorthophonylphenolato  v;n.s  not  effec- 
tive on  hardwood  material,  but  gn.ve  excellent  control  on  pine.   The 
results  were  so  consistently  good  that  the  manufact\irers  of  these 
compounds  have  placed  them  on  the  marked: (1)  in  mixture,  under  the 
trade  name  "Dov/icide-P,"  for  treating  pine  stock  and  v;/hero  both,  pine 
and  hcTdwood  lumber  are  to  bo  passed  through,  the  same  solution;  and 
(2)  the  sodiuia  tetrachlorophenolate  alone,  "Bowicide-H, "  for  treating 
hardwood  material.   The  results  of  special  tests  indicate  that  these 
compounds  do  not  volatilize  appreciably  and  are  comparatively  resis- 
tant to  rain-washing. 

The  testing  of  sprays  for  the  prevention  of  log  deterioration 
resulted  in  further  confirming  the  practicability  of  this  procedure 
where  hardwood  logs  are  banked  for  long  periods  before  carrying  them 
to  the  savjmill.   The  previously  established  treatments  were  again 
found  to  be  superior  to  nev;  ones,  with  the  possible  exception  of 
chlorinated  crosol  and  pentachlorodiphenyl oxide,  both  of  v/hich  v/ill 
be  given  further  trials.   None  of  the  chemicals  used  proved  effective 
in  the  control  of  insect  attacks,  hence  the  use  of  spray  treatments 
during  the  summer  months,  v/hen  this  type  of  damage  is  serious,  may 
be  unsuccessful.   The  ideal  log  treatment  is  one  possessing  insect 
repellent,  as  well  as  fungicidal  properties. 

Special  pretreatment,  dipping,  and  spray  tests  on  pole  and 
piling  material,  designed  to  permit  greater  length  of  air  seasoning 
preliminary  to  pressure  treatment  Vi/ithou.t  the  danger  of  encoujitering 
a  prohibitive  amount  of  decay  gave  promising  results  during  the  early 
part  of  the  year.   However,  rapid  deterioration  took  place  shortly 
after  spraying  was  discontinued.  At  the  present  time  it  seems  that 
successful  pre-trcatmont  of  poles  and  piling  is  probably  oconoiaically 
prohibitive  for  tv/o  reasons:   (1)  it  is  almost  impossible  to  treat 
the  material  soon  enough  after  cutting  to  prevent  interior  infection; 
and  (2)  the  cost  of  spraying  frequently'-  enough  to  keep  up  with  the 
opening  of  checks  would  be  excessive.   Tests  on  post  material,  6 
inches  or  less  in  diameter,  ?/ere  more  successful  and  may  be  repeated. 
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A  prominent  foatiirc  of  the  present  sap  stain  control  inves- 
tigations deals  with  prolDlems  of  the  small  mill.   This  phase  of 
the  work  v;as  started  in  July,  1933.  Although  the  essential  features 
of  control  as  practiced  "by  the  larger  mills  apply,  there  are  fre- 
quently certain  differences  pertaining  to  small  mill  procedure, 
which  must  he  specifically  considered  in  the  light  of  their  effect 
on  the  dipping  treatment.   Those  features  of  the  smr-11  mill  which 
are  receiving  most  attention  are:   (1)  bulk  piling  of  green  lumber; 
(2)  :jubjoction  of  the  lumber  to  an  unusual  amount  of  rain  wetting 
bctv/ecn  the  saw  and  the  seasoning  yard  and  in  the  seasoning  pile; 
and  (3)  delay  of  dipping  after  sawing. 

Further  field  work  will  include  limited  trials  of  new  chem- 
icals, an  attempt  to  establish  the  methods  of  dissemination  of  the 
sap  stain  organisms,  an  increased  amount  of  attention  given  to  the 
effectiveness  of  certain  chemicals  in  controlling  decay  and  insect 
damage,  and  experimental  v;ork  directed  at  the  adoption  of  present 
lumber  dipping  facilities  to  small-mill  operations. 

PLAITS  FOR  1934 

The  chief  activity  of  the  Station  during  1954  v/ill  center 
aroiond  the  development  of  the  new  experimental  forests  in  Mississ- 
ippi, Florida,  Arkansas,  and  Louisiana.  According  to  the  funds 
available,  these  areas  will  be  put  in  the  best  possible  shape  for 
use  as  research  field  laboratories.  The  Forest  Survey  will  bo 
pushed  to  completion  as  rapidly  as  possible,  concentrating  first 
on  the  primary  naval  stores  belt  and  on  the  bottomlraad  hardwood 
region  of  the  Mississippi  River  Delta.  All  regular  research  pro- 
jects will  be  carried  forv/ard  and  present  projects  expanded  as 
rapidly  as  available  funds  permit. 
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General 
Introduction 

This  report  summarizes  the  prepress  of  forest  investigations 
under  way  at  the  Southern  Forest  Experiment  Station  during-  1954  and 
outlinpR  plans  for  1935.   It  is  the  fourteenth  of  a  series  of  reports 
issued  annually  since  the  Station  was  established  in  July  1921.   This 
regional  station,  one  of  eleven  such  stations  in  the  United  States, 
serves  the  eight  states  extending  from  Georgia  and  Florida  westward 
to  eastern  Texas  and  Oklahoma.   One  phase  of  the  Station's  work,  the 
Forest  Survey  of  the  South,  has  extended  its  activities  into  the  pine 
lands  of  North  and  South  Carolina,  the  bottomland  hardwooa  area  of 
thp  Mississippi  Delta  in  Missouri,  Tennessee,  and  Kentucky,  and  to 
parts  of  the  Tennessee  Valley. 

The  G'-^cial  As-pects  of  Forest  Research 

During  the  last  year,  an  increasing  stress  has  been  placed 
on  the  social  aspects  of  forestry  on  the  relation  of  the  use  of  forest 
land  to  the  social  and  economic  welfare  and  rehabilitation  of  all 
people.   This  has  always  been  the  fundamental  concept  of  the  Forest 
Servioe  -  "the  greatest  good  for  the  lat.-'gest  number  of  people  in  the 
long  run"  -  but  under  the  program  of  social  reconstruction  launched 
during  1933-34  by  President  Roosevelt,  a  change  in  the  stress  placed 
on  the  immediacy  of  this  benefit  has  taken  place.   The  most  obvious 
evidf'ni-e  of  this  change,  with  the  exception  of  the  wage  and  hoars  of 
labor  provisions  of  the  N.  I.  R.  A.  Codes,  is,  perhaps  the  establish- 
ment of  the  National  Resoui^oes  Foard  in  April,  1934.   This  pooling  of 
the  resources  of  all  gov^rrjnental  agencies  concerned  with  land  and 
its  uses  has  as  its  primary  purpose  the  development,  on  a  soundly 
practical  basis,  of  a  hational  policy  for  the  most  socially  desirable 
and  eronomically  effioipnt  use  of  the  land  of  the  whole  country,  to 
provide  for  the  realization  as  soon  as  possible  of  the  Forest  Service 
ideal  previously  stated. 

In  this  change  of  stress,  and  in  the  collection  of  the  funda- 
mental data  on  which  such  a  i?hange  must  be  based,  forest  research  has 


had  its  pert.  Keeping  in  mind  always  thP  "greatest  good  of  the  largest 
number  of  people,"  thp  Southern  Forest  Experiment  Station  has  aided  in 
thfi  collection  and  interpretation  of  data  for  thp  report  of  the  Forest 
Servir>e  to  the  National  Resources  Board;  the  Lumber  Code  Authority, 
through  its  subsidiary  regional  agencies,  has  called  frequ<=ntly  on  the 
Station  for  data  on  management,  costs  and  returns,  taxation,  and  pr^^- 
tection  of  Forest  lands.  A  great  demand  has  arisen  for  data  taken  by 
the  Forest  Survey  on  forest  resources.   The  several  states  and  numerous 
individuals  have  made  similar  requests.   Throughout  the  region,  both 
the  number  and  the  vari«="ty  of  requests  for  information  addressed  to  the 
Southern  Station  have  increased  to  a  point  far  above  that  reached  in  any 
prpvious  year. 

In  thf^  opportunity  fcr  service  to  the  social  and  economic 
welfare  and  rehabilitation  of  all  people,  the  forests  of  the  South  rank 
bigh.  Here  ar^  found  191,000,000  acres  of  commercial  forest  land,  39 
percent  of  all  that  in  ths  nation.   Within  the  South 's  borders  is  found 
the  .SRcond  largest  volume  of  sawtimber  in  all  regions,  £00  billion  board 
feet.   Thp>se  forests  are  growing  in  volume  at  the  rate  of  4.8  billion 
eubic  fe^t  a  year,  .^4  percent  of  the  total  forest  growth  of  the  nation. 
Here  also  are  found  a  climate  and  topography  generally  conducive-  to 
year-long  work  in  th^  woods,  abundant  and  skilled  labor,  adequate  trans- 
portation facilities,  the  source  of  two-thirds  of  the  world's  annual 
production  of  naval  storss,  an  almost  untouched  scui^ce  of  pulpwocd  of 
vast  possibilities  -  indeed,  almost  all  the  resources  and  potentialities 
cf  a  for'^st  empire  capable  c-f  providing  year -long  profitable  labor  for 
a  lar2;e  portion  of  her  population  of  all  classes  and  color. 

One  ether  aspect  of  thp  relation  of  the  South' s  forest  to  the 
social  welfare  of  her  people  is  the  fact  that  73  percent  of  her  gross 
area  is  a^^tual  nr  potpntial  forest  land;  P4  percent  is  commercial  for- 
est land.   It  may  not  be  too  much  to  say  that  in  her  forest  wealth  the 
South  holds,  to  a  large  degree,  the  key  to  that  region-wide  social  and 
'Economic  rehabilitation  which  is  so  earnestly  desired.   To  aid  with  all 
its  resources  in  the  consummation  of  this  desire,  the  Southern  Forest 
Experiment  Station  plans,  during  193i^,  to  undertake  numerous  studies  of 
a  social-economic  character,  in  order  to  arrive  at  the  basic  data  on 
which  state  or  regional  land-use  plans  can  be  established. 

Station's  Frogress  During  1934 

As  in  1933,  much  of  the  progress  m.ade  by  the  Southern  Station' 
d'lrlng  1934  was  madp  possible  only  through  the  availability  of  emergency 
funds.   This  is  particularly  true  of  the  development  cf  expf^i-'ii^cntal 
forests  and  of  the  progress  m.ade  at  the  New  Orleans  Office  in  bringing 
the  library,  computing,  and  general  office  work  up  to  date. 

The  main  achievements  diu'ing  1934  may  be  summaT'i^ed  as  fcllowr 

1.  The  coir.pletion  by  the  Jbvest  Survey  of  the  forest  inven- 
tory nn  67  million  acres,  bringing-  the  total  area  in  th.'^ 
South  covered  to  January  1,  193^,  by  line-plot  survey  to 
85,000,000  acres. 


2.  Planting,  of  38,000  trees  on  experimental  plots  in  north 
Louisiana  in  a  study  of  effect  on  seedling  growth  and 
development  of  source  of  seed,  method  of  pre-treatment 
and  storage  of  seed,  method  of  planting,  fertilization, 
and  spacing.  This  is  the  beginning  of  a  10-year  for- 
estation  research  program  involving  the  planting  out  of 
about  320,000  trees. 

3.  Development  of  a  pre-treatment  of  black  locust  seed  with 
sulphuric  acid  as  an  aid  in  hastening  germination  and  in- 
creasing germination  percent. 

4.  Determination  that  dipped  green  lumber  can  be  bulk-piled 
for  as  long  as  four  weeks  without  danger  of  sap-staining, 
if  proper  cover  is  provided,  but  that  where  insect  damage 
is  present  in  the  log  a  delay  of  one  day  in  dipping  might 
allow  as  much  as  BO  percent  of  the  lumber  surface  to  stain. 

•B.   Establishment  and  partial  development  of  three  experimental 
forests:   The  Crossett,  in  the  shortleaf-loblolly  pine- 
hardwood  type  of  southeas-Gern  Arkansas;  the  Harrison,  in  the 
longleaf  pine  type  on  the  Eiloxi  Unit  of  the  DeSoto 
National  Forest  in  southern  I.Iississippi;  and  the  Palustris, 
in  the  longleaf  pine  type  on  the  Jatahoula  and  Evangeline 
Units  of  the  Kisatchie  National  Forest  in  central  Louisiana. 
The  Olustee  Experimental  Forest  in  the  longleaf-slash  pine 
type  on  the  Osceola  National  Forest  in  northeastern  Florida 
was  further  developed  and  improved.   This  development  work 
occupied  a  large  part  of  the  time  of  the  regulai'  staff. 

P-.   Completion  of  first  or  final  drafts  of  seven  major  manu- 
S'^ripts  for  publication,  entitled; 

"Artifir.ial  Reforestation  in  the  Southern  Pine  Region" 

"Effect  of  Cover  on  Surface  Run-off  and  Erosion  in  the 
Loessial  Uplands  of  Mississippi" 

"Methods  of  Increasing  the  Germination  of  Black  Locust 
Seed" 

"Use  of  Land  for  Forests  in  the  Lower  piedmont  Region 
of  Georgia" 

"Cattle  Raising  and  Timber  Growing  in  the  South"  (in 
cooperation  with  the  Bureau  of  Animal  Industry  and 
Bureau  of  Plant  Industry) 

"The  Problem  of  Forest  Land  Tax  Delinquency  in  Arkansas" 
(in  cooperation  with  the  Arkansas  Agricultural  Experi- 
ment Station) 

"Preliminary  Report  on  the  Forest  Survey  of  the  BottomJ-and 
Hardwood  Unit  in  Mississippi" 


7.  R'laking  available  '^arrent  Station  findings  through  thme 
media  of  mult igraphed  material:  "Occasional  Papers," 
"Forest  Survey  Releases,"  and  "Southern  Forestry  Notes." 

Ten  "Occasional  Papers,"  four  "Survey  Releases" 
(exclusive  of  those  issued  as  "Occasional  Papers"), 
and  four  issues  of  "Southern  Forestry  Notes"  have  been 
released  during  th^  year. 

8.  Continued  assistance  to  and  cooperation  with  the  Lumber 
Cede  and  Naval  Stores  Marketing  Agencies  in  formulation 
of  oons3rvation  measures  under  Article  X  of  the  lumber 
Code  and  comparable  provisions  of  the  Naval  Stores 
Marketing  Agreement  and  in  supplying  to  these  agencies 
basic  data  and  information  on  forest  protection,  manage- 
ment, forestation,  and  taxation  based  on  the  Station's 
findings. 

9.  Assistance  to  the  Regional  Office  of  the  Forest  Service 
and  to  various  federal  agencies  grouped  under  the  Nationa 
Resources  Board  and  the  Land  Policy  Section  of  the  Agri- 
cultural Adjustment  Administration  in  obtaining  and 
explaining  certain  data  v/hich  they  included  in  their 
report  on  landuse  to  the  National  Resources  Board  and 

to  the  Presidpnt. 

10.  Inauguration  of  several  studies  of  a  social-economic 
natiire  aimed  to  provide,  in  connection  with  Sui^vey  re- 
sources data,  for  the  whole  people  as  well  as  for  the 
forest  industries  a  sound  basis  for  efficient,  profitable 
^id  permanent  use  of  the  forests  of  the  South, 

11.  Assignment  of  a  Forest  Entomologist  to  the  Station, 
effective  Jiily  15,  193  4. 

The  stress  on  forestry  activities  continues,  through  the 
Civilian  Conservation  Corps,  the  Lumber  Code  and  Naval  Stores  Agree- 
ment, the  National  Resources  Board  and  the  Land  Policy  Section  of  the 
AAA,  and  similar  publio  and  quasi-public  agencies,  as  well  as  tlirough 
increased  interest  and  activity  on  the  part  of  private  tinber-land 
owners,  evidenced  by  the  increase  in  number  and  variety  of  the  re- 
quests for  information  on  and  assistance  in  solving  their  forest 
problems.   All  these  agencies,  public  and  private,  are  looking  to  re- 
search to  help  supply  this  information.   This  can  be  best  supplied 
through  expansion  of  the  forest  research  program. 


Personnel 

D'uring  19.34  the  Station  lost  two  of  its  regular  technical 
staff.   Lonthall  Wyman,  Associate  Silviculturist,  who  had  been  with  the 
Station  since  its  establi  sbjnent  in  1921,  resigned  in  September  to  accept 
a  position  as  professor  of  forestry  at  North  Carolina  State  Agricultural 
College,  Raleigh,  N.  C.   A.  F.  7/ackerman,  Forester,  resigned  in  May  to 
accept  a  position  as  Forester  for  the  Southern  Pine  Association,  the 
Dmber  Code  Agency  for  the  southern  pine  region.   The  Bureau  of  Plant 

..   4   r,. 


Industry  terminated  the  appoiiii;ir.unt  or  T.  .J.  3ch.3ri'or  on  S'.-pb^.raber  10, 

in  order  that  he  could  go  to  Johns  Hopkins  University  for  additional  study. 

Junior  Forester_R.  A.  Chapman  continued  on  detail  in  the 
Washington  Office  of  Forest  Me8sux:ements  until  October,  19rj4.   Other 
similar  details  were  arranged  for  Junior  Forester  J.  G,  Osborne  from 
September,  1933,  to  September,  1934,  and  for  Junior  Forester  C.  A,  • 
Blckford  beginning  September,  19 3*. 

Emergency  funds  allotted  to  the  Station  have  been  used  in 
part  to  employ  additional  tecnnical  men,  particularly  in  the  Forest 
Survey.   The  status  of  the  Station  personnel  as  of  December  31,  1934, 
was  as  follows: 


Station 


Regular^  1/ 
positions 


Temporary  positions 


V 


3/ 


NIRA 


ECW 


FERA 


Tech-  Cler-       Tech-  Cler-       Ter'h-  Cler-  Grand 

nical  ical  Total  nical  ical  Total  nical  ical  Total  TotalTotal 


31(3)  12(1)  43(4)    5R    12 


f^8 


39 


SO 


59 


54 


224 


Bureau  of 

Plant 

Industry 

Bureau  of 
Entomology 
&  Plant 
Quarantine 


Total 


34(3)  12(1)  46(4) 


5P 


68 


39 


59    54 


227 


1/  -  Vacancies  are  included  with  the  number  of  regular  positions  and  are 

also  shown  sepai'ately  in  parentheses, 
2/  -  Exclusive  of  C.  C.  C.  enr^ollees  and  foremen, 
3/  -  Total  number  of  FERA  employees,  equivalent  to  about  41  full-time 

emiployees. 


Library 

The  Station  library  was   started   shortlj?-  after   the;   founding  of 
the  Station   in  1921,    with  a   small  shipment  of  material   fromi  the  Forest 
Service  Librai^y  in  Washington.      A  miscellany  of  bulletins,    periodicals, 
forestry,    books,    and   census  reports  made  up   the  assignment.     By  1926   the 
library   consisted  of  about   200  books,    1,000   bulletins,    periodicals,    etc. 
An   estimate  made   in  January,    1934,    showed  2,000  bound  books,    700  volum.es 
of  periodicals,    15,000  bulletins,    and   5, 000 'miscellaneous  reports.      The 
accretion   for  1934  was   200   books,    500   copies   of  periodicals,    1,800   bul- 
letins,   and  1,000   reports   and   clippings. 


A  technical  library  does  not  consist,  however,  of  a  mere 
collect icn  of  readable  material;  it  must  be  classified,  indexed,  and 
filed  so  that  each  article  is  readily  available.   Prior  to  1924  the 
Society  of  American  Foresters'  Classification  of  Forestry  v/as  uaed  for 
this  purpose.   It  was  not  entirely  satisfactory  for  Station  purposes  an 
in  the  fall  of  1933  a  radical  revision  of  this  classification  was  made. 
With  the  rapid  expansion  of  the  library  during  the  past  five  years,  the 
work  of  classifying  and  indexing  had  fallen  far  behind.  The  establish- 
ment of  the  CWA  and  ERA  offered  an  opportunity  to  bring  this  work  up  to 
date.  Two  trained  librarians  and  additional  stenographic  help  were 
obtained.  As  a  result  the  following  work  has  been  accomplished. 

Author  and  subject  index  cards  made  for  the  following: 

10,000  old  publications,  such  as  bulletins,  circulars,  etc 
transposed  into  new  classifications, 

1,800  new  publications,  such  as  bulletins,  circulars,  etc, 
(Classified  and  card  indexed, 

2,000  bound  books  and  700  volumes  of  periodicals  listed 
and  stenciled  for  distribution. 

Pi, 000  articles  for  report  file  classified  and  card  indexeci 

200  abstracts  and  translations  classified  and  card  indexec 

18,000  articles  in  700  periodicals  classified  and  card 
indexed, 

2,000  books  classified  and  card  indexed, 

2,000  cards  typed  for  erosion  bibliography. 

To  accomplish  this  work  approximately  1,500  man -days  were 
expended.   Roughly  this  represents  about  50  percent  of  the  job,  Anothe. 
year  v/ith  the  present  force  will  be  required  to  put  the  library  in  a 
satisfactory  working  condition.  After  that  it  will  require  two  li- 
brarians to  maintain  and  assist  in  its  proper  utilization. 

Advisory  Council 

The  Southern  Forest  Research  Advisory  Council,  comprised  of 
21  business,  professional,  and  scientific  men  appointed  by  the  Secretar: 
Of  Agriculture  and  representing  forest  and  allied  industries  in  the 
Station's  territory,  acts  in  an  advisory  capacity  to  the  Southern  Statii 
The  ninth  meeting  of  the  Council  was  held  in  Lake  City,  Florida,  on 
December  7,  1934.   Seven  council  members  or  their  representatives  and 
about  45  guests  were  present.   Only  one  day  vvas  available  for  the  meetii 
part  of  which  was  devoted  to  a  field  trip  to  the  Olustee  Experimental 
Forest,  Osceola  National  Forest,  Florida  State  Forest  Nursery,  and  the 
Naval  Stores  Station  of  the  Bureau  of  Chemistry  and  Soils,  During  the 
year  council  members  were  kept  currently  informed  of  the  Station's 
progress.  A  list  of  m.embers  of  the  present  Council  appears  in  the 
front  of  this  report. 


Experimental  Forests  ■  '  '      .;.•■-'  ■      .  ■•  ,;. ■■..-• 

The  following  experimental  forests  hsive  been  set  aside  and 
partially  developed  dui'ing  1934:  .  •   • 


Nc-me  of   •    "   Location:  •■  • 

Experimental  (National  i^orest)  Gross 

Forest (State) area   Forest  type  Predominant  purpose 

Acres 


Crossett 


Ashley  County, 
Arkansas  (not 
on  National 
Forest)  . 


I,pe0  Shortleaf- 
loblolly 
Hardv;oods, 


Sustained-yield  man- 
agement studies, 
economic  and  silvi- 
cultural;  growth  and 
yield  studies. 


Harrison 


Olustee 


Bilxoi  Unit 
DeSoto  National 
Forest;  and 

McNeill, 
Mississippi. 

Osceola 
National 
Forest, 
Florida 


5,-690  Longleaf 
pine. 


5,000  Longleaf - 

slash  pine. 


Management  studies, 
fire  studies,  growth 
and  yield  studies, 
and  naval  stores. 


Naval  stores  studies, 
management  studies, 
and, fire  studies. 


Palustris 


Eisatchie 
National 
Forest, 
Louisiana. 


4,100  Longleaf 
pine 


Forestation  studies 
and  fire  studies. 


Other  secondary  centers  of  v;ork  are  located  on  the  Homochitto 
Unit  of  the  DeSoto  National  Forest  and  on  the  Holly  Springs  Unit  of  the 
same  Forest  in  Mississippi,  at  Camp  Pinchot,  Florida  ( Choctawhatchee 
Nationa],  Forest)  ,  and  at  Bogalusa  and  Urania,  Louisiana.   Additional 
centers  of  work  will  be  established  in  the  bottomland  hardv;ood  type  in 
the  Mississippi  Delta,  in  the  shortleaf  pine-hardwood  type  on  the 
Ouachita  National  Forest  in  Arkansas,  and  on  the  Sam  Houston  National 
Forest  in  Texas,  and  in  the  shortleaf-loblolly  pine-hardwood  type  in 
the  lower  Piedmont  region  of  Georgia. 

The  present  status  of  development  work  on  existing  experimental 
forests  is  as  follows: 


Crossett  Experimental  Forest:   During  19,'o4,  headquarters 
buildings  Vv'ere  constructed,  a  road  and  fire-break  system  was  nearly 


completod,  a  forest  inventory  taken,  and  growth  study  made  on  the 
Crossett  Experimental  Forest.   The  headquarters  buildings  include  an 
office  and  laboratory  building,  garage,  and  pump  house,  equipped  v/ith 
an  electric  lighting  plant  and  water  system.  The  building  site,  a 
pasture  and  a  cleared  arboretum  site  have  been  fenced.  Boundaries  nf 
the  forest  and  compai'tments  of  160  acres  each  have  been  surveyed. 
About  14  miles  of  roads  have  been  cleared,  of  which  10  miles  had  been 
graded  and  one  and  ono-half  miles  graveled.  These  roads  also  serve 
as  fire-breaks  and  as  boundaries  of  compartments.  During  the  year  the 
whole  forest  was  inventoried,  using  a  20  percent  estimate,  and  a  de- 
tailed growth  study  was  made. 

Harrison  Experimental  Forest;   With  the  selection  of  an 
experimental  area  on  the  Biloxi  Purchase  Unit  in  the  fall  of  1933,  the 
Station  was  able  to  take  advantage  of  the  CWA  to  initiate  development 
plans  in  January,  1334.  Sixty  acres  of  land  around  the  headquarters 
site  were  stumped  and  cleared  of  all  dead  or. down  debris  .and  40  acres 
were  fenced  with  hog-proof  wire.   Four  miles  of  road  v/ere  located, 
f^leared,  and  partially  graded.  A  topographic  map  of  the  60  acres  on 
the  building  site  was  made  with  a  2-foot  contour  interval,  which  has 
assisted  in  placing  buildings,  roadways,  etc.   During  the  summer  of 
1934,  building  construction  was  started.   The  following  structures 
have  been  completed  to  date:   Office-laboratory,  greenhouse,  residence, 
garage,  equipment  depot,  light  and  water  plant  (including  a  60  ft, 
well) .  When  CCC  help  became  available  in  December,  1934,  the  fire 
hazard  created  by  the  high  grass  around  the  buildings  was  removed. 

Olustee  Experijaental  Forest:  Prior  to  1934,  there  had  been 
completed,  chiefly  through  use  of  emergency  funds,  the  following  build- 
ings on  the  Olustee  Experimental  Forest:  Ranger's  house  and  garage, 
combined  laboratory  and  greenhouse,  office  building,  combined  equipment 
depot  and  workshop,  4-car  garage,  auto-service  building,  water-tower 
and  pump  house,  and  the  necessary  light,  power,  and  water  development. 
During  1934,  a  museum  was  built  and  the  equipment  depot  and  workshop 
remodeled,  a  laborer's  log  cabin  and  a  log,  lumber,  and  wood  she^".  com- 
pleted.  The  grounds  v/ere  landscaped  in  part,  though  this  work  was  not 
completed.   In  addition,  the  roads  and  major  fire-lines  were  about 
'^0  percent  completed,  and  the  boundary  fence  nearly  completed.  The 
labor  for  this  work  was  very  largely  supplied  by  the  Civil  Works  Ad- 
ministration, 

Palustris  Experimental  Forest:  This  experimental  forest 
was  fenced,  subdivided  by  fire-breaks,  and  a  topographic  map  made, 
partly  by  PWA  and  partly  by  CCG  labor,  A  cover  map  has  also  been 
made  and  the  first  planting,  38,000  trees,  completed  by  CCC   men.  No 
buildings  have  been  erected,  except  for  a  small  office  at  the  Stuart 
Nursery. 

Nat'jral  Areas 

Two  natural  areas  were  tentatively  selected  in  Florida 
during  1934.   One  area  is  on  the  Osceola  National  Forest  in  the  flat- 
woods  typ«^,  -  8  - 


It  contains  a  stand  of  virgin  cyproes  and  some  large  second-grcwth 
slash  and  longleaf  pine.  The  other  area  is  :)n  the  Ocala  National 
Fort^st  and  contains  an  old  stand  of  sand  pine  and  about  100  acres  of 
yirgin  longleaf.  Selection  of  the  second  area  depends  upon  acquiring 
certain  properties,  some  of  which  are  now  under  option. 

Use  of  Emergency  Funds 

Federal  emergencj;-  relief  and  recorery  programs  during  1034 
have  made  possible  considerable  expansion  of  the  Station*s  program  and 
particularly  have  assisted  in  the  rapid  development  of  the  experimental 
forests.   Funds  have  also  been  used  to  offset  cui'tailments  in  regular 
appropriations.   The  emergency  programs  come  under  four  classifications: 
Emergency  Conservation  Work  (ECW) ;  Civil  Works  Administration  (CWA) ; 
Federal  Emergency  Relief  Administration  (FEEIA)  ;  and  National  Industrial 
Eecovery  Act  (NIRA) .  ■  ' 

Bnergency  Conservation  Work  (EOr) 

Many  of  the  Station's  prcijects,  including  development  of  the 
experimental  forests,  have  been  aided  materially  ^y  assigrjnerit  of  labor 
from  the  Civilian  Conservation  Corps  Camps,  As  in  1933,  the  men  worked 
directly  out  of  the  main  camps  er  side~camps,  but  under  the  general  super- 
vision of  members  of  the  Station's  staff.  During  1934,  a  total  of  7,724 
man-days  of  CCC  labor  was  supplied.  Some  of  the  labor  has  been  employed 
almost  continuously,  while  in  ether  cases  it  was  available  for  short 
periods  of  time  as  needed.   The  distributicn  of  this  labor  by  centers  of 
work,  type  of-  camp,  and  by  six  months'  periods  was  as  follows: 


Centers  of  work 


State    TArpe  cf  Camp 


Man-days:  1934 


January  1   July  1 
to         to 
June  30  December  31  Total 


Olustee 

Camp  Pinchot 

Harrison 

Paluatris 

Crossett 

Bo gal us a 

Urania 

Kolly  Springs 

Inxley 

Homerville 


Fla. 

National 

Forest 

738 

Fla. 

National 

Forest 

5 

Miss» 

Nat  ional 

Forest 

- 

L-i, 

National 

Forest 

190 

Ai-k, 

Private 

587 

La. 

Private 

44 

La. 

Private 

i?.o 

Miss* 

Er?;Sion 

16 

Ala. 

Fx-ivato 

40 

Ga. 

Private 

45 

2,440 

3,178 

7 

12 

378 

578 

1,158 

1,348 

1,312 

1,8S9 

186 

230 

f^O 

180 

356 

372 

- 

40 

41 

67 

T:)tal 


1,786 


)38 


7,724 
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A  brief  suramary  of  activities  engaged  in  by  CCC  In.hlT  c.t  these 
eenterc  of  work  follows: 

Camp  Pinchot,.  Fla« :  Sprayed  with  poison.  40  acres  of  oak  sprpats 

resulting  from  release  cutting,  Remeasured  three  experimental 
plots. 

Plus  toe,  Fla.  \_    Construction  and  maintenance  of  range  and  bound- 
ary fences  ;  landscaping  and  improvement  of  grounds  and  buildings 
at  hemCiquarters;  construction  and  maintenance  of  roads,  trails, 
catt.lo  guards,  and  firo-lanes;  construction  of  museum,  laborer's 
cabin,  sheds,  and  maintenance  thereof;  consti^action  of  forest 
nursery  and  planting  of  about  40,000  seedlings;  surveying  of 
boundary  'uid  compartment  lines,  and  making  of  topographic  and 
typo  map;  research  assistance  on  gum  v/eighing,  dipping, 
collection  of  soil  sanples,  etc.;  telephone  line  construction, 
etc, 

Harrison,  Miss,  :   Construction  and  maintenance  of  fences,  cattle 

guards,  and  of  trails  at  headquarters;  l^mdscaping  and  improve- 
ment of  grounds  on  5-iicrt/  headquarters  site;  maintenance  of 
buildings  (office,  laboratory,  ranger's  house,  greenhouse, 
sheds);  clearing  of  arboretum  site;  assisting  on  research  . 
problems  and  in  collection  of  soil  sainples. 

Pal us tr is,  La.  :   Assisted  CWA  labor  in  fencing,  sub-dividing, 

and  malcing  boundary  surveys  of  tracts.  Planted  38,000  trees 
in  experimental  plantings  for  gr.';iding,  mixed  species,  and 
spacing  studies.  Development  of  research  projects  on  Dry 
Prong  Unit,  j 

Crossett,  Ark. :   Development  work  on  experimental  forest  in  con- 
junction with  CWA  and  FERA  labor;  surveying  of  boundary  and 
compartment  lines,  road  tmd   bridge  construction,  and  road- 
■  side  improvunent,  cleaning  and  improvement  of  grounds  at 
headquarters  and  arboretum  sites;  minor  assistance  in  con- 
struction of  buildings  at  headquarters  (office  and-  lahors.- 
■tory,  garage,  pump  house,  well,  water-tower,  etc.);  fencing; 
fire  suppression;  sta^id  betterment  work;  research  assistance 
on  inventory  of  experimental  forest,  gro\;'th  and  yield  studies, 
and  on  timing  studies  of  cost  of  logging. 

PogalusQ,  Lc?,.:   Weeding,  cleaning,  and  staking  cf  composition- 
density  experiment? J.  plots;  reiiieasureneut  of  trees  in  burned- 
over  loblolly  plantation;  spraying  and  removing  grass  cover 
from  certain  experimental  plots;  excavation  of  roots  of  long- 
leaf  seedlings;  assistance  in  taking  of  '.veather  records,  in 
trapping,  and  in  collection  of  soil  stmples ;  repairing  and 
maintenance  of  field  equipment, 

Urania,  La, ;    Re-examination  and  remeasuremcnt  of  experimental 
plots,  including  10  thinning  plots,  two  method s-of-cutting 
plots,  and  three  growth-and-yield  plots.   Thinning  of  six 
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experinental  plots  and  piling  and  ncasurenent  of  r.aterial  re- 
noved,   Experinental  burning  of  seven  fire-study  plots. 

Plolly  Springs,  _Mi_ar. .  ;^  Nursery  work,  including  planting,  weeding, 
cultivating,  lifting  nursery  st.ocl:,  etc.  Also  clearing  out 
erosion  sottlirig  tanks  and  weirs;  construction  of  fire-lanes 
around  experinental  area;  repairing  fences;  surveying  ar.d 
napping  of  experinental  area, 

Loxley,_ Ala, :   Research  assistance  in  establishnent  of  two  series 
of  thinning  plots,  totalling  eight  acres  -  thinning,  napping, 
tagging,  and  neasuring  trees, 

Eonerv ille ,  Ga . :   Research  assistajice  in  a  study  of  donage  resulting 
fron  a  i7,000-acre  fire  in  longleaf-slash  pine,  near  Cogdell, 
Ga,;  surveying  and  staking  of  plots  on  a  504-acrc  experinental 
area  for  study  of  integrated  utilization  of  forest  products. 

Civil  Works  Adninistration  (C',7A) 


The  Civil  Works  Adninistration  unenploynent  relief  progrnn, 
inaugurated  in  Decenber  1933,  supplied  the  Station  v.'ith  skilled  and 
unskilled  labor  during  the  four  nonths  it  was  in  operation.   The  naxinuri 
allotnent  of  personnel  was  372,  although  this  peak  was  not  reached  until 
nid-January.   Both  the  allotnent  and  hours  of  labor  v/c2'e  reduced  gradually 
during  the  period  and  finally  terninated  on  April  28th,  1034. 

A  total  of  19,836  nan-days  of  labor  was  provided,  distributed 
as  follows: 


State 

llan- 

-days 

Ark. 

2, 

127 

Fla, 

4, 

276 

Ga. 

61 

La.: 

N.O. 

Off 

ice  • 

-  1, 

680 

Field 

-L 

398 

9, 

078 

I/dss. 

4, 

294 

Total 

■ 

19, 

836 

This  work  nerged  generaJLly  into  that  carried  on.  under  the  FERA, 
when  the  latter  organization  superseded  the  CWA  in  May. 

Most  of  the  field  \7orlc  consisted  of  developnent  of  experinental 
forests,  labor  on  buildings,  roads,  fences,  clearing  of  trails  and  fire- 
lanus,  inprovenent  of  hoadqu^ai^ters  sites,  and  sinilar  cultural  v;ork.   The 
extent  of  this  work  is  reported  on  in  the  section  of  this  report  dealing 
with  experinentol  forests. 

The  work  at  the  New  Orleans  Office  was  pr-^'-ctically  identicol 
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with  that  carried  on  under  FEM  and  is  reported  on  in  the  following  sectio 

CV7A  labor  v/as  also  employed  in  connection  v/ith  research  pro- 
jects in  G-Gorgia  and  Mississippi  a.nd  to  a  lini-^ed  extent  in  Florida. 

Federal  Erergency  P-&liei^  Ad'-j_ini3trajbj£n_(jg^    -  ' 

FERA  assistance  at  the  New  Orleans  headquarters  v/as  used  on 
general  stenographic  and  cociputing  work,  cl-^.ssifying  and  indexing  of 
periodicals  and  other  publications  for  the  library,  identification  and 
mounting  of  herbarium  specimens,  and  construction  of  relief  models  of 
experimental  forests. 

The  \ifork  accomplished  on  the  Crossett  Experimental  Forest  con- 
sisted of  construction  of  two  miles  of  fence,  tvro  v/ells,  nine  small 
buildings,  .18  small  bridges,  and  10  m.iles  of  truck  trails.   In  addition, 
two  camp  grounds  were  developed,  two  acres  planted  for  an  arboretum,  and 
14  miles  of  boundary  were  surveyed. 

Total  man-days  of  labor  utilized  from  May  1  to  Docer.ber  31, 
1934,  7/as  4,846,  of  vvhich  3,035  man-days  were  at  the  New  Orleans  Office 
mid  1,811  at  Crossett. 

National  Industrial  Recovery  Act  (NIEA) 

Of  the  total  NIRi^  allotment  carried  over  from  the  preceding 
fiscal  year  (as  of  July  1,  1934),  amounting  to  ^108,031,  a  total  of 
$78,183  vms  for  the  Forest  Survey,  $21,401  for  construction  of  improve- 
ments, and  the  balance  ($8,447)  for  research  projects.  As  indicated  in 
the  section  "Current  Investigations  -  Forest  Survey,"  the  Survey  Staff 
has  been  greatly  augmented  by  NIRA  allotments,  in  order  to  complete  its 
huge  task  as  soon  as  possible,  in  response  to  repeated  dem^ands  for  its 
data.  NIRA  funds  wore  also  used  to  augment  the  clerical  and  technical 
staffs  at  the  New  Orle<ans  and  Lake  City  Offices, 

The  construction  of  permanent  improvements  -  buildings,  water 
and  light  systems,  and  fences  -  on  the  Harrison  and  Crossett  Experimental 
Forests,  and  construction  of  various  small  buildings  or  accessories  at 
Camp  Pinchot,  Florida,  and  Eogalusa,  Louisiana,  were  financed  out  of 
NIRA  funds.   In  all,  construction  of  seven  structures  costing  from  $.^00 
to  ^2,500,  four  small  buildings  costing  less  thaji  #500,  and  six  miscel- 
laneous constructions  ( chiefly  wells,  puiaps,  water  supply  systems,  etc.) 
were  financed  with  these  funds. 
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Current  Investigations 

Fire 

A  detailed  study  ;7as  nade  of  the  effects  of  a  17,000-acre 
fire  which  occurred  In  April  1034,  In  southern  Georgia  on  the  property 
of  the  Tiraber  Products  Company.   This-  fire  occurred  on  land  that  had 
been  under  fire  protection  for  the  past  13  years  and  which  supported 
excellent  stands  of  young  slash  pine. 

Outside  of  weather:  conditions  ;and  those  created  by  the  fire 
Itself,  there  were  three  factors  which  influenced  the  amount  of  dariage 
in  the  nain  path  of  the  Cogdell  fire,  as  shown  in  an  analysis  of  data 
taken  on  116  selected  plots  in  young  slash  pine  stands.   In  order  of 
their  importance  they  were  (1)  typo  of  underbrush  and  ground  cover;  (2) 
stand  density;  and  (3)  diaiaeter. 

Height  of  vegetation  particularly,  and  its  abundance,  seemed 
to  determine  its  seriousness  as  a  fuel  hazard.   Low  grassy  vegetation 
represented  the  least  hazard  and  tall  gallberry  and  other  wood  species 
the  most  severe  fuel  hazard  as  measured  by  tree  mortality. 

Slash  pine  st.ands  with  more  than  1,000  trees  per  acre 
suffered  almost  total  loss,  while  stands  under  1,000  trees  per  acre 
suffered  loss  in  proportion  to  density,  vegetation  and  diameter  being 
equal.   The  relationship  of  mortality  of  trees  to  stand  density 
(diameter  and  other  factors  being  constant)  shyi7ed  50  percent  mortality 
for  stands  of  200  trees  per  acre  or  less,  SO  percent  mortality  for 
stands  1,000  trees  per  acre  or  over,  ana  a  gradual  increase  in  mortality/- 
with  density  between  those  ranges.   The  average  d.b.h.  of  these  stands 
was  2.7  inches. 

Stands  of  slash  pine  which  averaged  1,5  Inches  or  less  in 
d.b.h,  were  practically  Virlped  out,  regardless  of  density,  whereas 
stands  averaging  between  4  and  5  inches  d.b.h.  shc?/ed  a  marked  de- 
crease in  m.ortality  for  open  stands  of  201  trees  a?  less. 

An  e3cperir.ient  to  determine  the  effect  of  varying  intensities 
of  burning  on  the  development  and  survival  of  longleaf  reproduction 
was  begun.   Five  different  fire  treatments  are  being  tested.   Each 
treatment  is  replicated  five  times,  making  In  ;ill  25  plots  of  l/lO-acre 
each.   Each  of  the  l/lO-acre  plots  is  divided  into  9  ralacre  quadrats 
or  a  total  of  225  quadrats.   The  treatments  txce: 

1.  Frequent  light  burning, 

2.  Frequent  severe  burning, 

3.  Periodic  light  burning. 

4.  Periodic  severe  burning. 

5.  P.heck  plot  '(complete  exclusirtn  of  fire). 

Frequent  man  mean  annual  or  biennial  and  periodic  not 
oft<=ner  than  every  three  years.   Light  burning  refers  to  the  use  of 
fire  at  times  when  it  will  burn  slov/ly;  severe  to  times  when  a  hot 
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fire  results.  Longleaf  seed  was  sown  en  the  quadrats  in  the  v/inter 
of  1933-34  and  1-year-old  seedlings  are  now  established,  varying  from 
a  few  to  80  seedlings  per  milacre. 

Other  phases  of  the  fire  project  appear  under  sections 
headed  "Natural  Reproduction"  and  "Naval  Stores  and  Fire." 

Controlled  burning; 

A  compilation  was  made  of  the  available  data  on  the 
labor  cost  of  experimental  controlled  burning.   For  10  controlled  fires, 
covering  24  to  340  acres  each,  the  labor  cost  (exclusive  of  trans- 
portation of  crews,  construction  and  maintenance  of  fire-breaks,  and 

cost  and  depreciation  of  tools  and  equipment)  ranged  from  0,06  to 
0,50  man-hours  per  acre.   The  10  controlled-burning  experiments  from 
which  these  data  were  derived  were  located  in  longleaf  and  in  loblolly- 
short  leaf  -hardwoods  types  at  Urania,-  Louisiana,  and  in  longleaf  and 
longleaf-slash  types  at  McNeill,  Mississippi,  and  Olustee,  Florida, 
In  general,  the  labor  cost  per  acre  decreased  with  increase  in  the  area 
burned;  and  the  area  of  the  burn  had  more  effect  on  the  labor  cost  per 
acre  than  the  forest  type  and  the  nature  of  the  vegetation  that  pro- 
vided fuel. 

These  data  are  by  no  moans  conclusive,  but  they  do  indicate 
that  the  labor  cost  of  controlled  burning  is  reasonably  lov,-  and  cannot, 
in  itself,  be  considered  a  serious  bar  to  the  practice.  More  important 
than  the  cost,  once  it  is  shown  hot  to  be  excessive,  are  the  determinatio: 
of  the  physical  results  of  controlled  burning  and  the  conditions  under 
which  it  is  advisable,   Controlled-burning  experiments  v/ill  be  established 
on  several  of  the  Station's  experimental  forests  during  1935, 

Management 

Natural  Reprodu c tion 

The  establishment  of  southern  pine  forests  rests 
largely  upon  the  various  species'  ability  to  reproduce  themselves. 
With  loblolly,  shortleaf,  and  slash  pines,  this  ability  is  very  pro- 
nounced and  the  problem  is  chiefly  one  of  obtaining  quality  rather 
than  quantity.   Longleaf  pine  is  more  refractory,  reproduction  often 
fails,  and  large  areas  of  non-stocked  or  denuded  land  mo,y  result. 
Because  longleaf  is  capable  of  occupying  soils  not  suited  to  the  other 
species  and  is  relatively  fire-resistant,  it  is  important  to  southern 
forestry.   Investigations  have  show:n  that  the  problem  of  obtaining 
natural  reproduction  of  longleaf  is  a  very  complex  one,  calling  for 
long-time  and  detailed  studies  into  many  phases  of  the  life  history  of 
the  pine.   Studies  have  been  initiated  and  are  being  conducted  at  Lake 
City  and  Camp  Pinchot,  Florida; -McNeill,  Mississippi;  Urania  and  Eogalusa, 
Louisiana;  for  the  purpose  of  integrating  the  factors  involved.   The 
principal  factors  brought  to  light  are:   The  possible  use  and  abuse  of 
fire  i^  the  woods  dui'ing  the  regeneration  period;  seedling  losses  due 
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to  brown-spot  needle  disease;  seed   losses  due  to  insects,  birds,  ond 
rodents;  and  the  role  of  competition  Upon  the  establtsiajent  and 
development  of  the  seedling  cr6p  Into  trees. 

Diirinr  the  past  year  the  establishment  of  three  additional 
expurlm>jnt'--l  forests  has  greatly  increased  the  possibilitios  for  study 
of  these  and  ether  factors  involved  in  the  regeU'eration  probloru.  Twv> 
areas,  one  in  southern  Mississippi  and  another  near  Alexandria, 
Louisiana,  are  situated  in  the  longleaf  pine  belt,  where  the  problem 
is  most  acute.  The  experimental  area  near  Alexandria  is  excellently 
situated  and  extensive  projects  requiring  large  areas  of  uniform  forest 
land,  are  available.   The  third  area,  the  Crossett  Experimental  Forest, 
in  southeastern  Arkansas,  is  located  in  the  optimum  range  of  the  lob- 
lolly pine  belt,  but  also  contains  some  shortleaf  and  considerable 
hardwoods,  all  of  which  can  be  profitably  studied, 

I^iboratory  facilities  are  beiiig  provided  on  the  Harrison 
experimental  Forest  to  facilitate  intensive,  fundamental  research  into 
the  life  history  of  both  longleaf  and  slash  pines  and  'to  complement  the 
field  studies  at  all  the  experimental  forests. 

Results  of  work  carried  on  at  these  new  points,  plus  that 
fran  the  older  established  centers  of  v/ork,  should  soon  provide  sufficient 
knowledge  of  the  reproduction  problems  to  place  these  methods  upon  the 
sairie  plane  of  certainty  that  now  exists  in  the  case  of  artificial 
forestat ion. 

Intensive  studies  of  various  factors  affecting  the  early 
growth  of  longleaf  pine  seedlings  are  under  way  at  Bogalusa,  Louisiana, 
Results  after  two  growing  seasons  indicate  the  effect  off  root  competition 
on  the  rate  of  grov/th  of  the  seedlings.   Densities  of  stocking  of  fr«m 
1  to  25  thousand  seedlings  per  acre  allow  normal,  healthy,  and  vigorous 
growth.  Densities  of  25  to  100  thousand  seedlings  per  acre  markedly 
retard  growth.  Competition  from  grass  is  also  evident.   Seedlings  on 
areas  from  which  the  grass  had  been  removed  immediately  responded, 
showing  consistently  greater  growth  than  those  on  areas  on  which  the 
grass  cover  had  not  been  disturbed, 

A  Heavy  growth  of  vegetation  and  dead,  matted  litter  from 
grass  is  a  serious  deterrent  of  seeding-in  of  areas  protected  from 
fire.   Slash  pine  seeds  (because  production  is  heavy  and  some  nearly 
every  year)  manage  to  get  to  the  mineral  soil  fairly  well;  but  long- 
leaf  seeds  (a  good  crop  coming  only  ouce  in  several  years)  tend  to 
Jiang  up  in  the  litter,  where  they  are  eaten  by  birds,  rodents,  and 
insects,  or  germinate  before  reaching  the  soil.   In  an  attempt  to  im- 
prove the;  seed-bed  conditions  for  natural  reproduction  the  following 
treatments  were  used  on  small  experimental  plots  located  on  the  Olustee 
Experimental  Forest:   (1)  Mineral  soil  exposed  and  loosened;  (2) 
cultivated  (grass  slightly  chopped  av/ay  and  soil  disturbed);  (3)  fresh 
burn;  (4)  one-year  unburned;  and  (5)  three-year  unburned. 

Examination  after  the  first  year  following  broadcasting  of 
the  same  Y/eight  of  seed  for  each  plot  showed  that  longleaf  establishment 
was  most  successful  on  the  fresh  burn  and  poorust  on  the  thjee-year 
unburned  area.   Slash  pine  showed  the  best  establishment  on  the  "cultivated" 
area.  Results  are  given  in  the  following  table: 


Seedling  count  and  average  h.al^t  in  C>c*t*6b«r  1934 

(nearly  1  year  after  se^'f^^iRgj ^ 

Longleaf "   '   '     Slash 


Seed-bed 
condition 


Number  as 
compared  with 
mineral  soil 


Mineral  soil 
Cultivated 
Freshly  burned 
3-yr.  unburned 
3-yT.  unburned 


Percent 

100 
54 

104  ■ ; 

•   68 

24 


Total 
length  of 
needles 


Inches 

7.5   • 

8.3  ' 
.  7„4      ■ 
6.7 
8.3 


N'jmb  er  in 
percent  of 
mineral  soil 


Percent' 

lOo      . 

156 
99 
35~ 
41 


Height 


Inches 

:'.5,^  ■ 

.6.3 

,.5,9 

6.6 

8,0 


Methods  of  Cutting  "  '  '      • 

No  nev,'  sample  plots  v/ere  established  during  the  year,  but 
seven  existing  methods-of-cutting  plots  \7ere  remeasured  and  one   was   cut 
again.      Work  was   concentrated  on   completing   (with  FERA  aid)    the   stand  table 
computations   for  the   two   large  plots   established   in  1933  and  preparing  the 
establishment   reports  for   these  plots  and  for    the   associated   studies   on  the 
same  area.  ,  ,.■.,.• 

The  profit   from  improving  the   irregular   stand  of  short- 
leaf -lob  lolly-hardwoods   in  northern  Louisiana,    which  had  been  cut  over  about 
30  years  previous   to   the  experiment,    amounted  to  $6.90  per  acre,    based  on 
costs' and  prices   o.urrent   in  the   spring   of  1933,    and  to  $2.91  per  acre, 
based  on  costs   and  prices   current   in  the  summer  of  1934.      These   figures 
represent   the  stumpage  realization  value,    or  the  net  profit   to  an  operator 
who  is  also  the  owner   of  the  stand.      On  an  acre  basis,   approximately  3 
cords   of  pine  pulpwood  and  800  board  feet    (Doyle  rule)    of  pine   and  liard- 
wood  sawlogs  were  removed  from  the  poorest  trees,    and  15  worthless   hard- 
v;oods    (10)    inches   and  over   in   diameter)    were  girdled. 

New  methods-of-cutting  studies  will  be  established  on 
several  of  the  Stat  ion *s   experimental  forests   in  1935, 


Thinning 

No  new  thinning  plots  were  established,  but  13  of  the 
existing  thinning  plots  were  remeasured  and  seven  of  these  were  thinned 
again.   The  work  on  this,  project  during  1934  was  centered  largely  around 
the  computation  and  compilation  by  FERA  workers  of  basic  data  on  standard- 
ized stand  to.ble  summary  forms.  This  work  does  not  constitute  analysis 
of  the  data,  but  is  an  essential  preliminary  stop  of  preparation  for 
analysis.  The  data,  both  original  and  (Computed,  obtained  on  the  thinning 
plots  are  numerous  and  complex  and  with  oach  remeasurement  this  condition 
is  accentuated.   The  preparation  of  standardized  summaries  will  greatly 
far^ilitate  the  actual  analysis  of  the  data,  which  it  is  hoped  can  be 
started  in  the  near  future. 
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An  article  on  "Thinning  Loblolly  Pine  in  Even-aged  Stands," 
based  largely  on  the  Urania  thinning  plots,  presented  recommendations 
for  thinning  in  different  types  of  stands,  under  different  economic  con- 
ditions. The  I'SGonm^nQ^itions  and  conclusions  are  tentative  and  may  be 
ctianged  with  farther  experimentation.  Uutil  such  tiaie  as  the  thinning 
research  has  progressed  nuch  further  than  at  present,  it  is  hoped  that 
this  paper  (Occasion  Paper  No.  35),  v/ill  sorvs  as  a  workable  guide  for 
thinning. 

In  April  1934,  a  set  of  four  thinning  plots  near  Ccgdell, 
Georgia,  was  dfc;stroyed  b^-  fire.   These  plots  were  esbeblislied  in  1929, 
in  a-year-oid  slash  pine  (above  0,6  inch  d.h.h.)  in  stands  with  densities 
of  S,200  and  4.300  tr^es  per  acre,  which  hd.d  been  thinned  tc  500  and  30C 
trees  per  acre,  respectively,  with  check  plots  reserved  for  each.  These 
plots  reneasured  in  the  early  spring  of  1933,  following  the  fourth  growing 
season  after  establishment.   The  effects  of  thinning  on  diameter  growth 
wore  very  marked.   One  thinned  plot  had  grovm  r-0  percent  faster  than  the 
control  plot,  and  the  second  had  gro-.vn  3S  percent  faster  than  its  check 
plot.   Even  the  secona  of  these  differences  when  tested  statistically  was 
found  to  be  highly  significant.   The  height  growths,  on  the  other  hand, 
v/ere  almost  identical,  ranging,  on  the  four  plots,  frcm  10.0  to  10.5  feet. 

Two  sets  of  plots  in  young  secr»nd-grov7th  longleaf  pine  near 
Lczley,  Alabama,  were  thinned  in  January,  1934.  No  other  field  work  was 
done  on  this  project. 

During  the  last  two  years  thinning  plots  have  been  laid  out  by 
Latin  Square  and  randomized  block  field  arrangements.   Occasionally  a 
break  in  the  uniformity  of  the  forest  cover  ma...e3  it  impossible  to  es- 
tablish one  of  the  sub-plots,  as  happened  in  one  set  of  plots,   lOirther- 
more,  one  or  more  of  the  plots  may  be  destroyed  by  fire  or  other  accident 
during  the  life  of  the  experiment.  By  using  a  procedure  vrhereby  estimates 
of  missing  data  may  be  supplied,  the  missing  sub-plot  was  evaluated  and 
Included  with  satisfactory  resi.dts.   The  value  of  such  a  method  in  safe- 
guarding long-term  forestry  experiments  is  apparent. 

Thinning,  particularly  in  young  slash  pine  stands,  is  an 
important  and  pressing  problem  in  the  longloaf-slash  pine  region  of  the 
South,   Within  the  next  10  years,  as  young  stands  of  slash  pine  come  up 
under  fire  protection,  the  need  for  loaowledge  of  when  and  how  to  thin 
should  increase.   It  is  doubtful  if- permanent  sample  plot  technique  is 
sufficient  to  meet  thj  requirements,  either  in  time  or  in  adequacy.   For 
the  next  few  years,  i^onsiderable  effort  is  planned  towards  the  solution 
of  the  problem,  at  least  in  part,  by  special  studies  entailing  temporary 
sample  plots. 

Stand  Betterment 

First-year  observations  were  inedo  at  Urania,  Louisiana,  cf 
the  relative  effectiveness  of  deep-notching,  double-hacking,  and  single- 
hacking  in  girdling  undesirable  hardwnodB  in  the  course  of  silvi cultural 
or  stand-improvement  work.   Tliree  experiments  involving  these  throe  methods 


of  girdling,  established  in  1933,  were  re-excmined  in  1934,  with  the  fol 
lowing  results:  Of  119  trees  girdled  by  deep-notching  in  mid -April,  193 
93  percent  of  the  67  oo.ks  and  16  percent  of  the  52  trees  of  other  specie 
were  dead  one  jhct  later,  in  early  May,  1934.  Of  38  trees  girdled  ty 
double-hacking  in  mid -February,  1933,  22  percent  of  the  23  oaks  and  none 
of  the  15  trees  of  other  species  wore  dead  one  year  later,  in  early  May, 
1934.  In  both  experiments,  the  oaks  were  principally  post  and  willo?/  oa 
and  the  other  species  were  principally  red  and  black  gums.  In  the  third 
experiment,  it  was  estimated  that  only  one  percent  of  the  oaks  and  none 
of  the  other  species  girdled  by  single-hacking  on  1,250  acres  in  Septemb 
■November,    1933,   were   dead  in  early  May,    1934. 

These  data   shoii  that  the   deep-notching   is  very  much  more 
effective   in  killing  hrr'dwoods   during   the  first  year  than  either  of   the 
less  thorough  methods;    that  oaks  are  killed  by  girdling  much  more  rapidl 
than  are   the  gum.s,    elms,    and  hickories;    and  that   fall  girdling  by  single 
hacking  results   in  negligible  mortcility,    even  in   the  oaks,    the  following 
spring.      Aside  from  these   indications,    first-year  observations   are  no 
guide   to  the  final   effectiveness  of  the   thxree  methods.      It  should  be 
pointed  out  that   since,    in  most   girdling  work,    the  rate  of  mortality  is 
usually  of  little   importance   in  comparison  v/ith  the   total   percentage   of 
mortality,    the   cheaper  and  less  striking  methods  of  girdling  may  yet  pro' 
to  be   fully  as  effective,   over  a  period  of   several  years,    as   the  more 
expensive   deep-notching.     The  actual  thoroughness   of  the   cheaper  double 
and   single   shallow-hacking  methods,    especially  the  latter,    is   difficult 
to  check  in  the  field.     Where   careless  or   inexperienced  labor    is  employe! 
single   shallow  hacking  may  prove   inadvisable.      The    further  mortality  of 
girdled  trees   in  the   three  experiments  discussed  here  v/ill  be  observed 
again   in  1935  and   each  year   thereafter  until   the  death  of  continued  life 
of  each  girdled   tree   is   clearly  established. 

The  nearly  2,000  hardwoods   in  the  girdling   and  poisoning 
studies  established   in  1929-30,    on  the  Ouachita  National  Forest   in  Arkan 
?;ero  re-examined   in  November,    1934.     Analysis  of  the  results  was  begun 
immediately,    but   is  not  yet  finished, 

Forestation 


During  1934,  Wakeley's  mrnuscript  on  "Artificial  Refcrestatio 
in  the  Southern  Pine  Region"  was  edited,  revised,  and  submitted  for  pub- 
lication as  a  technical  bulletin.   Coincident  with  the  completion  of  won 
on  the  bulletin,  which  closed  a  number  of  phases  of  forestation  research 
a  sweeping  revision  and  expansion  of  all  forestation  plans  were  made  and 
combined  into  a  10-year  program  of  forestation  studies,  designed  to  fill, 
gaps  in  existing  knowledge  and  practice,  and  especially  to  anticipate  qdI 
solve  the  problems  that  v/ill  be  encountered  in  the  greatly  expanded     I 
planting  program  of  the  United  States  Forest  Service  in  the  southern  st£l 


In  March,  1934,  Junior  Forester  M,  A.  Huberman  v/as  assigned  tc 
nursery  work  at  the  newly  established  R,  Y.  Stuart  Memories.  Nui'sery,  on 
the  Kisatchie  National  Forest,  Louisiana.   The  Station  built  the  com- 
bined office  and  residence  at  the  nursery  vdth  NIRA  funds,  and  work 
started  v/ith  a  preliminary  series  of  studies  of  mortality  between  the 


time  of  sowing  and  the  removal  of  mulch;  of  density,  of  shading,  of  season 
of  sowing,  of  nursery  soils,  of  nutrient  roquirenents,  and  of  weeds  and 
chemical  weeding. 

In  the  study  of  mortality  between  sowing  and  removal  of  mulch, 
it  was  found  desirable  to  use  soil  cover  instead  of  burlap  mulch,  and  in 
the  case  of  longleaf  pine,  if  "pine  straw"  or  burlap  mulch  be  used,  to  re- 
move the  mulch  relatively  late.   In  the  nutrient  studies^ the  principal 
result  was  improvement  in  technique.  The  soil  studies  have  furnished  the 
foundation  for  a  comprehensive  working  plan  for  fertilizer  studies  covering 
the  next  10  years.   Results  from  other  nursery  studies  are  not  yet  com- 
plete, as  measurements  must  be  taken  when  the  trees  are  lifted  and  planted 
for  a  field  follow-up. 

In  the  fall  of  1933  a  tract  on  the  Kisatehie  National  Forest  was 
selected  for  experimental  planting.  During  1934  this  tract,  1,220  acres  in 
area,  was  fenced,  sub-divided  by  fire-breaks,  and. mapped,  partly  by  GWA  and 
partly  by  CGC  enrollees.   In  the  fall,  a  cover  map  of  900  acres  of  the  tract 
was  prepared,  with  the  5-foot  interval  contour  map  as  a  base.   The  first 
plantations  were  laid  out  according  to  plans  coordinated  with  the  10-year 
program  already  referred  to  and  during  the  seven  v/orking  days  available  in 
December  a  picked  crew  of  CCC  enrollees  planted  38,000  trees  in  grading, 
mixed  species,  and  spacing  studies.  This  is  about-one-tenth  of  the  experi- 
mental planting  scheduled  for  the  winter  of  1934-35. 

Little  v/ork  v;as  done  on  seed  during  1934,  other  than  the  prepar- 
ation of  a  cone  crop  estimate  for  the  southern  pine  region  in  cooperation 
v/ith  the  Society  of  American  Foresters  and  the  CCC.   This  was  the  fourth 
annual  cone  crop  report  in  ¥;hich  the  Station  has  directly  or  indirectly 
had  a  share,  and,  as  it  was  based  on  many  more  local  reports  than  had  ever 
been  received  before,  it  excelled  previous  reports  in  both  detail  and 
accuracy. 

\7ith  the  help  of  CCC  labor,  a  sm.all  experimental  forest  nursery 
wqs  established  on  the  Olustoo  Experimental  Forest.   Approximately  10,000 
plantable  slash  pine  seedlings  will  be  available  this  v/inter.   It  is  planned 
to  use  the  planting  stock  to  fill  in  holes  in  stands  on  the  experimental 
forest  and  to  provide  material  for  use  in  other  experiments. 

One  hundred  bushels  each 'of  slash  and  longleaf  pine  cones  were 
obtained  through  the  Osceola  National  Forest.  The  seed  was  thrashed  out 
on  the  experimental  forest  and  will  be  used  for  various  purposes  in  the 
Station^s  silvicultural  investigations.  Part  of  it  will  be  used  in  direct 
seeding  experiments, 

I  Nursery  work  during  1935  is  planned  to  include  the  installation 

of  a  10-year  study  of  commercial,  barnyard,  and  soil-crop  fertilizers;  a 
repetition  and  expansion  of  the  study  made  last  year  of  seedling  loss  be- 
tween the  time  of  sowing  and  mulch  removal,  and  a  study  of  weed"  control. 

Planting  during  1935  will  include  the  bulk  of  the  1934-35  planting, 
about  400,000  trees  in  all.   Of  these,  by  far  the  greatest  number  will  be 
in  spacing  plantations  of  slash  and  longleaf  pine.   Six  spacings  will  be 
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tried,    from  approximately  4x4  feet   to  approximately  13  x  13   feet,   varying 
the  density  by  uniform  stages  from  2,500   to  250  trees  per  acre,  ■  Sixty 
acres  of   each  of  these  two   species  will  be  devoted  to  thcfse   spacings  and 
given   complete  fire  protection;    an   additional  40  acres  of  each  species  will 
be  planted  at   similar  spacing,    and  burned,    under   control,    at   suitable 
intervals,    to  test   the   effect  oT   plantations  upon  fire  hazard,    and  of  con- 
trolled burning  upon  survival,    growth,   and  self-pruning.      The  spacing 
plantations   are  being  laid  out   on  a   scale   sufficiently  generous   to  provide 
for   future   thinning  plots,  with  several  replications  of   each  thinning 
method,    in  each  spacing,   both  burned  and  unburned ,     Other  plantations 
scheduled  for  1934-35   include   those   to  be  used   for   studies  of    initial 
survival  after  planting,    and   conversion  of  oak  brush  areas  to  pine.      In 
1935-36,    the  survival  and   oak-conversion  studies  will  be  repeated  and 
mixtures  of  species  added.     There  v/ill  also  be  follow-sups   under   field- 
planting   conditions  of   stock  grown  under  various  treatments   in  the  nursery. 

In  the  spring  of  1935,    the  10-year  re-examination  will  be  made 
of  12   acres  of   experimental  plantations  at  Bogalusa,    Louisiana. 

Seed   studies  planned   for  1935  include   the  annual   cone   crop  re- 
port  and  a  study  of  kiln  extraction  of  seed.      If  personnel   is  available, 
a  refinement  of  germination  test  methods  will  be   undertaken  and  a  start 
made  on  a   comprehensive  study  of  the  relative   quality  of   seed  of  all   species'" 
of  southern  pine  from  different  geographical  sources. 

Measurements  ; 


Southern  Pines 

A  local  volume   table   for   second-gro^jjth  loblolly  pine, 
for  cubic   feet  of   solid  wood  merchantable  for  pulpwood,    was   constructed 
from  the  measurements  made  on  the  methods-of-cutting  plots  established  at 
Urania,    Louisiana,    in  1933.      The  average  number  of   cubic   feet  per   standard 
cord   of  pulpwood  was  found  to  be  8£,5,.  and  the  average  tree   cut    into  pulp-  . 
v/ood  had  a  diameter  breast  high  of  6,1   inches. 

The   complete   taper  measurements  taken  for   all  pines  ibmt  on 
the  Urania  thinning  plots  were  plotted  on  Form  558-a  and  their   individual 
volumes  determined  by  planimetering.      These  volumes  v;ill  be   checked 
against   our   present  volume   tables. 

A  statistical   study  of  the  average  height  growth  of, second- 
growth  longleaf  pine   in  old-field  and.  in  natural  stands   shov/cd  a  signifi- 
cant,   definite  difference   in  favor   of   the  old-field  stands.      Between  30 
and  40  years  of  age,    where   the  greatest   difference  occurred,    the  mean 
maximum  height   of   the   old-field   stands  was  8,5   feet  greater  than  the  mean 
maximum  height   of  trees  of  the  same   age   in  natural    stands  on  cut-over  areas. 

Hardwoods  .       ■        • 

The  analysis  of  the  red  gum  growth  and  yield  data  was  com- 
pleted and  a  manuscript  report  of  this  -study  prepared. 
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A  continuation  of  the  hardwood  growth  work  in  1935  will  depend 
upon  the  funds  available  for  this  purpose. 

Naval  Stores 

The  naval  stores  industry  has  experienced  one  season  of  pro- 
duction under  the  control  of  a  Marketing  Agreement  of  the  AAA,   The  Forest 
Survey  made  by  the  Station  in  the  naval  stores  belt,  although  not  com- 
pleted, indicates  that  no  shortage  of  turpentine  timber  can  be  expected 
even  with  a  considerable  expansion  of  markets.  Apparently  the  problem  is 
not  how  to  conserve  slash  and  longleaf  pine  in  order  that  the  South  can 
produce  sufficient  naval  stores,  but  rather  hovv  to  integrate  naval  stores 
products  with  the  other  forest  products  in  order  that  permanent,  local  as 
well  as  regional,  forest  industries  can  bo  built  up  and  sustained.   This 
calls  for  planning.   Forest  management  plans  involving  naval  stores  must 
have  as  their  basis  v/oods  practice  technique,  gro\'rth  figures  for  turpen- 
tining trees,  and  gum  yield  tables,  and  must  recognize  and  evaluate  factors 
that  influence  naval  stores  production.   The  Station's  investigations  in 
naval  stores  management  are  centered  at  Lake  City,  Florida, 

y/oods  Practices 


The  Starke,  Florida,  chipping  experiments  were  closed  out 
at  the  end  of  the  1934  chipping  season.   Some  of  these  experiments  have 
been  under  way  since  1923.   Important  results  include  the  good  yields 
obtained  from  conservative  chipping  practice  where  faces  continued  up  the 
same  side  of  the  tree  for  a  9-year  period,  showing  that  it  is  possible, 
without  a  sacrifice  in  yield  over  long  periods,  to  chip  trees -providing 
the  height  of  each  streak  does  not  exceed  one-quarter  inch  to  tbiree- 
eighth  inch.  Neither  is  it  necessary  to  wound  a  tree  deeply  to  get 
satisfactory  gum  yields.   The  stand  of  shallow  streaked  trees,  especially 
those  which  had  had  gutters  tacked  on  or  inserted  in  shallow  'cuts,  make 
a  striking  co>mparison  with  the  block  of  multilated  and  fallen  timber  that 
was  cupped  in  a  comiaercial  operation  at  the  same  time,  but  turpentined 
with  deep  and  high  cuts  on  wide  faces,  a  common  method  even  today,  although 
great  progress  by  the  industry  has  been  made  in  this  respect  over  the  last 
10  years. 

The  Station  assisted  the  Florida  Forest  Service  in  drawing  up 
general  specifications  for  good  naval  stores  v;oods  practices.   They  ar« 
as  follows: 

1 .   Tree  Selection 

(a)  Use  of  9-inch  minimum  diameter  limit.   (There  may  be  a 
latitude  of  1  -  1-|-  inch,  depending  on  growth  rate  of  trees.   Good  8-inch 
diameter  slash  runs  40  barrels  per  crop  of  10,000  faces  annually;  poor 
9^- inch  longleaf  runs  only  35  barrels.) 

(b)  Eliminate  poor  trees  such  as  spike  topped,  badly  leaning, 
and  suppressed  trees  with  less  than  25  percent  crovm  length. 


2.   Hanging  of  Cups 

(a)  Use  rustless  or  rustfrec  cups  and  aprons. 

(b)  Scribe  face  widths  at  1/3  breast  high  circumferences  and 
not  over  12  inches  maximum. 

(c)  Expose  little  or  no  wood  below  tins. 

(d)  Set  cups  level, 

(e)  Restrict  incisions  for  tins  not  to  exceed  the  depth  of 
the  streak, 

(f)  Install  cups  as  low  as  practicable. 

(g)  Hogals  are  helpful  in  preventing  heavy  slabbing  for 
seating  cups, 

(h)  Gutter  chisels  or  broadaxes  and  mauls  maintain  control 
over  the  depth  of  incisions  bettor  than  free-hand  broadaxe  strokes, 

(i)  The  pitch  of  the  gutters  should  be  sufficient  to  keep  th€ 
gum  from  clogging, 

$.  Methods  of  Working  Trees 

(a)  Height  of  face  shall  be  from  14  inches  to  16  inches  each 
season, 

(b)  Depth  of  streak  shall  be  5/8-inch  for  slash  or  3/4-inch 
for  longleaf;  very  thrifty  timber  may  be  worked  deeper  for  limited 
periods,  but  chipping  for  old  or  closely  grown  timber  should  average 
1/2-inch. 

(c)  The  peak  angle  shall  be  130  for  the  first  three  years, 
and  not  sharper  than  90°  thereafter, 

(d)  In  the  absence  of  definite  knowledge,  a  square  streak 
is  recommended, 

(e)  Cut  streaks  weekly  between  March  and  October;  for  ex- 
ception see  (f) , 

(f)  Double  streaking  is  permissible  in  July  and  August. 

(g)  Maintain  shoulders  at  the  same  level. 

(h)  Keep  chipping  tools  sharp  and  well  cut  out. 

(i)  Use  a  chip  paddle  v^rhich  covers  tins  and  cup. 

( j)  Cut  an  advance  streak  (if  possible  during  November 
or  December)  not  later  than  February  1, 
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(k)    Keep   shoulder  lines  strai^'iht,  '■' 

4.  Back  Faces  '  ■'•  '■''.'  ;'    ' 

(a)  Two  faces  shall  no't  be  ^rorked  concurrently,  except  when 
early  cutting  is  planned. 

(b)  If  a  third  face  is  desired,  place  a  second  face  only  when 
a  four  inch  and  a  ten  inch  bar  can  be  maintained, 

(c)  At  least  4-inch  bars  shall  be  maintained  between  faces. 

(d)  The  rest  period  depends  upon  growth,  number  of  faces 
planned,  and  final  size  of  tree  desired  v;hen  the  last  'face  is  worked  out. 
Ordinarily  this  will  be  from  four  to  10  years,  if  three  faces  are  desired, 
and  a  16-inGh  tree  is  wanted  after  it  is  worked  out  for  turpentine. 

5.  Raising  Tins 


(a)  Raise  tins  preferably  yearly  depending  on  economic  con- 
ditions. 

(b)  Tack  in  streaks;  or  see  (c)  and  (d) . 

(c)  Restrict  incisions  to  1/4-inch  radial  depth;  or  see  (d). 

(d)  Drive  tins  in  jump  peaks, 

6.  Scraping 

(a)  avoid  slabbing  wood  from  faces, 

(b)  Ruiching  scrape  at  each  dipping  is  good  practice,  " 

(c)  Use  winged  scrape  box  for  low  faces  and  push-up  bucket  for 
high  faces, 

7,  Dipping 

(a)  Dip  at  least  every  four  streaks, 

(b)  Where  possible  dip  on  two  streaks. 

(c)  A  wood  dip  paddle  is  recommended  for  zinc,  aluminum,  and 
painted  cups. 

"'  '         8.  Supervision 

':'■  0:     .(a)  Close  supervision  for  best  work  is  essential. 


(b)  Inspect  periodically  and  rate  the  work  of  woods  riders 
for  comparisan. 

(c)  Keep  records  of  production  and  costs  per  crop. 


The  field  worle  in  the  "Interval -afGhippihg  'Study"  was  trans- 
ferred from  Starke  to  Olustee  in  1934,   The  main  ob^'ect  of  the  present  ex- 
periment is  to  determine  the  effect  on  the  vi.talityj.'Df  .the  tree  of  taking 
advantage  of  the  maximum  number  of  streaks  as  indicated  by  average  weather 
conditions  throughout  the  year,  '  Previous  studies  involving  weather  re- 
lationships with  yield  enable  the  selection  of  chipping  intervals  that  are 
likely  to  give  the  best  yield  if  the  possible  ill  effects  of  many  streak's 
are  ignored,  <..   ■ . 

Naval  Stores  and  Fire 


This  project,  dealing  with  effect  of  annual  fires  on  gum 
flow  in  trees  being  worked  for  naval  stores,  has  progressed  along  two 
distinct  lines.  These  are:  (1)  Direct  effect  of  fire  on  the  tree;  and 
(2)  the  indirect  effect  on  the  tree  from  soil  changes  associated  v/ith  fire 

The  effect  of  defoliation  by  fire  on  gum  flow  in  longleaf 
pine  was  found  to  reduce  the  yield  by  about  50  percent  for  the  first 
season  in  the  case  of  complete  defoliation,  and  small  amounts  in  the  case 
of  partial  defoliation.   Crown  burning  v;as  done  in  March.   The  yield  de- 
clined quite  rapidly  (temperature  influence  allowed  for)  from  time  of 
burning  until  June,  at  which  time  it  gradually  increased.   Since  the  new 
foliage  was  quite  apparent  in  June,  it  is  likely  that  the  pick-up  in 
yield  is  connected  with  its  functioning.   The  recovery  in  yield  appears 
to  be  closely  related  to  the  extent  of  crown  recovery  after  a  fire.   The 
study  indicates  that  it  would  be  well  to  delay  the  resumption  of  turpen- 
tining for  a  season  following  a  spring  or  summer  fire  if  considerable 
defoliation  resulted. 

Study  of  the  indirect  effect  of  fire  through  soil  changes 
has  been  made  by  determination  of  physical  and  chemical  differences  in 
soils  subjected  to  frequent  fires  as  contrasted  with  soils  protected  from 
fire.   Site  factors  favorable  to  tree  growth  are  likewise  favorable  for 
increased  gum  flow,  since  a  positive  correlation  exists  between  groV/th 
rate  and  gum  flow.   Favorable  soil  conditions  may,  therefore,  be  expected 
to  be  beneficial  to  gum  production.  Detailed  sampling  and'  chemical 
analysis  of  soils  from  eight  study  areas  throughout  the  longleaf  pine 
region  v/ere  made.   This  work  showed  conclusively  that  the  soils  from 
burned  areas  had  higher  pH  values  (less  acid)  and  high  percentages  of 
replaceable  calcium  and  of  total  nitrogen.  They  also  shovied  a  higher 
loss  on  ignition.  These  data  indicate  that  burned  soils  contain  more 
organic  matter  than  unburned  soils.   An  explanation  of  this  apparent 
anomaly  is  afforded  by  the  marked  difference  in  ground  cover  and  forest 
floor  of  burned  and  unburned  areas.  Burne<i  areas  are  characterized  by 
a  much  more  numerous,  as  well  as  a  more  diverse  ground  cover  than  unburned 
areas.  This  is  due  to  the  smothering  effect  of  litter  as  it  accumulates 
over  a  period  of  years.  The  diversified  ground  cover  of*  burned  areas, 
in  which  leguminous  plants  occur  in  abundance,  appears  to  be  more  effectiv 
in  increasing  organic  matter  and  nitrogen  than  does  litter.  Supplementary 
studies  on  organic  matter  are  now  being  made.   The  changes  in  acidity  and 
in  replaceable  calcium  are  attributed  to  formation  of  ash  following  fire. 
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In  order  to  determine  whether  the  chemieal  changes  in  forest 
soils  associated  v/ith  fire  are  significant  in  tree  growth,  slash  pine 
seedlings  vrere   grovm  (fron  seed)  for  approximately  three  months  in 
portions  of  the  same  soil  samples  analyzed  chemically.   In  seven  out 
of  eight  cases,  seedlings  in  the  soils  subjected  to  fire  were  taller 
and  heavier  than  seedlings  in  soils  protected  from  fire,   Tliese  differ- 
ences ranged  up  to  19  percent.  The  soils  used  were  sifted  and  stored 
for  several  months  prior  to  the  time  of  the  actual  experiments. 
Physical  factors,  including  moisture  and  structui^e,  were  controlled; 
hence  the  differences  in  seedling  development  were  entirely  due  to 
chemical  alteration^  in  the  soil,  the  end  products  oi'  possible  bac- 
terial activity  being  considered  as  chemical  characteristics.   In  order 
to  evaluate  any  differences  in  bacterial  activity  in  the  soils  being  con- 
sidered, a  study  is  in  progress  involving  ammonifying  and  nitrifying 
capacity. 

Recognizing  that  differences  in  physical  characteristics  of 
soils  fjom  burned  and  unburned  areas  might  also  differ,  a  study  has  been 
undertaken  to  evaluate  any  differences  in  the  follov/ing:  Penetrability, 
volume  v/eight,  water-holdiiig  capacity,  and  wilting  coefficient.  Dif- 
ferential counts  of  the  soil  fauna  are  being  made  and  nottes  obtained  on 
the  intensity  of  their  activity  in  the  field.   Tliia  phase  of  the  study 
is  being  conducted  in  cooperation  with  the  Florida  Agricultural  Experi- 
ment Station.  Gurminati on  of  slash  and  longleaf  pines  on  soils  from  .. 
burned  and  unburned  areas  is  also  being  studied.   Furthermore,  pine 
seedling  growth  in  soil  collected  in  undisturbed  field  condition  is 
being  determined,  , 

Gum  yields  for  the  second  year  of  faces  from  a  three  acre 
burned  plot  v/hen  compared  v/itj*  a  matched  throe  acre  protected  plot  showed 
a  slight  difference  in  yield  in  favor  of  the  burned  plot.  However,  the 
detailed  analysis  is  not  yet  completed,  so  it  is  not  known  yet  whether 
the  difference  is  significant.  The  first  year's  turpentining  took  place 
in  1933,  with  the  plots  under  protection  since  1931.   In  February,  1934, 
one  of  the  plots  was  burned  over  lightly,  taking  care  to  do  as  little 
damage  to  the  trees  as  possible, 

Erosion-Streamflow 

During  the  year  erosion-stroamflow  studies  pertaining  to  the 
Mississippi  loessial  region  were  continued  at  Holly  Spring,  Marshall 
County,  Mississippi.  The  Station's  studies  under  this  project  fall 
under  two  broad  classes.:   (1)  studies  dealing  with  the  control  of 
erosion  through  revogetaion  measures;  and  (2)  studies  dealing  with 
factors  affecting  soil  and  water  losses  from  representative  classes  of 
lond. 

Erosion  Control  Studies 

The  erosion  control  studies  are  considered  the  most  im- 
portant phase  of  the  project  in  view  of  the  fact  that  in  this  region 
erosion  is  widespread  and  of  an  especially  destructive  character.  There 
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is  particular  need  for  cheap  and  effective  control  of  erosion  such  as 
is  provided  by  trees  and  other  vegetation,  but  there  are  many  problems 
to  be  solved  in  establishing  a  satisfactory  plant  cover  on  impovoxdshcA i 
eroded  sites.  Research  data  applying  to  such  work  are  in  special  de- 
mand at  the  present  time,  as  oxtensiv,e  erosion  control  plantings  are 
being  made  throughout  the  loessial  region  under  the  Emergency  Conservatio 
Work  program..   The  establishment  of  a  National  Forest  near  Holly  Springs, 
Mississippi,  has  also  heightened  the  demand  for  information  pertaining 
to  planting  of  eroded  lands  and  the  future  use  and  management  of  re- 
claimed areas  • 

Starting  in  1931,  the  Station  has  each  year  established 
experimental  plantings  of  trees  and  other  vegetation  on  gullied  and 
sheet-eroded  areas.   In  1031,  six  areas  of  about  one  acre  each  were 
planted  in  Adams,  Franklin,  Carroll,  Lafayette,  Marshall,  and  DeSoto 
Counties,  Mississippi.   Since  then,  the  work  has  been  concentrated  in 
Marshall  County,  near  Holly  Springs,  and  to  date  approximately  20  acres 
have  been  planted  to  more  than  28,000  trees.  The  areas  have  been  kept 
under  detailed  observation  and  the  trees  examined  and  measured  annually. 

These  erosion  control  plantings  are  grouped  under  three  genera: 
types  of  study,  namely;  (1)  Tests  of  various  site  preparatory  measures; 
(2)  comparative  tests  o f  tree  and  plant  species  to  establish  the  suita- 
bility of  each  for  erosion  control;  (3)  tests  to  develop  more  effective 
planting  technique.  Tree  species  planted  are:  Black  locust,  southern  red 
oak,  Nuttall  oak,  v/hito  oak,  Chinese  elm,  sweet  gum,  catolpa,  sycamore, 
white  ash,  cottonv/ood,  v/illov;,  sassafras,  persimmon,  shortleaf  pine  lob- 
lolly pine ,  slash  pine,  Austrian  pine,  ponderosa  pine,  and  red  cedar. 
Herbaceous  species  tested  are:  Bermuda  grass,  Dallis  grass,  Johnson  grass 
carpet  grass,  red  top,  orchard  grass,  Kentucky  blue  grass,  kudzu,  Japanes 
honeysuckle,  crotalaria,  sesbane,  and  several  species  of  lespedeza.  The 
plantine^  tecnniquo  studies  deal  T/ith  such  factors  as  classes  and  grades 
of  planting  stock,  pl?inting  season,  methods  of  planting,  sites,  and  such 
cultural  treatrrient  as  cultivation,  pruning,  etc. 

-  During  1934,  a  black  locust  nursery  was  established  at  Holly 
Springs  to  supply  1-0  stock  suitable  for  erosion  control  field  planting. 
At  the  s.ome  time  various  nursery  problems  relating  to  the  production  of 
black  locust  nursery  stock  v.'ere  studied.  Comparative  tests  \7ere  made  to 
determine  the  effect  of  depth  of  sowing,  rate  of  sowing,  seed  inoculation 
source  of  seed,  seed  treatment,  sowing  methods,  etc.   Some  of  the  tests 
have  furnished  data  on  the  relation  between  field  germination  and  scedlin, 
yield  of  black  locust.   Thus  in  16  tests  of  100  seeds  each,  using  4  lots 
of  seed,  average  germination  in  15  days  in  moistened  cloth  rolls  was  87 
percent;  in  watered  sand  flats,  52  percent  of  the  seed  germinated.  When 
so?/n  in  the  nursery  in  a  silty  clay  loam,  germination  averaged  34  percent 
whereas  only  19  percent  of  the  seeds  produced  nursery  seedlings,  Numoroa 
other  field  tests,  some  of  which  v;ere  carried  out  under  favorable  con- 
ditions, furnished  data  indicating  that  a  rather  low  seedling  percent  is 
the  rule  rather  than  the  exception  in  similar  field  sowings  of  black 
locust  and  that  this  factor  must  be  given  proper  consideration  when 
estimating  quantities  of  seed  to  sow  in  relation  to  expected  seedling 
product  ion. 
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During  the  yeai'  a  sulphuric  acid  treatment  v/as  developed  to 
increase  the  gennination  of  black, locust  seed  and  the  effectiveness  and 
practicability  of  the  method  was  demonstrated  in  n'umerous  tests.  Compara- 
tive tests  indicate  that  germination  of  acid-treated  seed  is  in  general 
markedly  superior  to  that  of  seed  soaked  in  hot  v/ater.   Furthermore,  the 
acid  treatment  has  an  added  advantage  in  that  seed  so  treated  may  be 
thoroughly  dried  and  kept  for  a  considerable  period  without  app^^QAiablo..'  ■; 
loss  in  germination  capacity.   In  field  tests  with  four  lots  of  seed, 
acid-treated  seed  produced  on  an  average  from  1.7  to  liji  percent  more  seed- 
lings than  did  untreated  seed.   In  more  extensive  nursery  sowings  of  the 
same  lots  the  acid  treatment  approximately  doubled  the  seedling  crop. 
Based  on  the  Station's  recommendation,  the  Mississippi  Forest  Service 
treated  two  tons  of  black  locust  seed  for  use  in  nurseries  in  northern 
Mississippi  which  supply  seedlings  for  erosion  control  work  being  done  by 
the  CCC. 

Run-off  and  Erosion  Studies 

The  studies  dealing  with  factors  affecting  soil  erosion 
and  surface  run-off  are  being  carried  on  under  several  sub-projects,  A 
two-year  study  of  soil  and  water  la;:;ses  from  seven  representative  types 
of  cover  and  land  use  in  northern  Mississippi  v/as  completed  in  1933,  and 
during  1934  a  manuscript  reporting  the  results  was  prepared.  The  data, 
reported  in  the  Station's  last  annual  report,  revealed  that  surface  run- 
off and  erosion  from  mature  oak  forests  are  almost  negligible  compared 
with  huge  losses  from  barren  old-field  or  cultivated  lands.   In  connection 
With  these  experiments,  a  study  has  also  been  carried  on  since  1931,  to 
determine  the  effect  of  annual  fires  on  surface  run-off  and  erosion  from 
small  plots  located  in  oak  forests  and  broomsedge  grassland, 

jijiother  experiment  was  started  in  1931  to  study  the  effect 
of  applying  forest  litter  to  a  severely  eroded  soil.  Two  plots  (3  x  12  ft.) 
were  established  on  a  barren  slope  with  a  10  percent  gradient  in  an 
abandoned  field.  Run-off  and  erosion  from  the  plots  wore  measured  after 
each  rain  during  a  preliminary  period  of  one  year.  At  the  end  of  this 
period,  41  pounds  (oven  dry  weight)  of  forest  litter,  obtained  from  a 
3  X  12  foot  plot  in  an  adjacent  oak  fcxrest,  were  applied  to  the  surface 
of  one  of  the  plots  raid  subsequent  soil  and  water  losses  measured.  The 
data  chow  that  the  addition  of  forest  litter  decreased  run-off  from  one 
year's  precipitation  by  more  than  half  and  reduced  soil  losses  to  l/8S 
of  the  amount  formerly  lost.  The  results  indicate  that  forest  litter 
contributes  greatly  to  ground  storage  of  rainfall  even  whun  the  under- 
lying soil  was  in  an  extremely  compacted  and  unabsorptive  condition.  Thus 
in  four  heavy  rains,  ra:riging  in  quantity  from  2,32  to  6,2.5  inches,  the 
litter-covered  soil  absorbed  from  32  to  88  percent  more  rainfall  than 
did  barren  soil.   In  general,  the  results  confirm  e'\rlier  findings  that 
the  capacity  of  forest  litter  to  absorb  rainfall  is  of  little  consequence 
ccmipared  with  its  ability  to  increase  absorption  of  water  by  the  soil. 
The  results  also  emphasize  the  importance  of  reforesting  similar  eroded 
soils  and  building  up  and  maintaining  an  adequate  ground  cover. 
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Surface  run-off  and  Rnjieion  is  also  being  measured  frcm 
two  stnall  gullies,  using  settling  tanks  in  which  to  catch  eroded  soil 
and  weirs  and  rddording  deviced  io  measure  run-off.  This  study  has 
been  under  way  since  1932.   Early  in  1935,  the  areas  will  be  planted 
to  trees  and  other  vegetation  and  the  degree  of  control  measured  there- 
after in  terms  of  soil  and  water  losses. 

In  connection  with  the  latter  study,  other  factors  which 
augment  or  check  erosion  and  runoff  from  the  two  areas  are  being  in- 
vestigated. Quantitative  data  from  the  study  supplemented  by  ob- 
servations show  that  frost  is  a  most  potent  factor,  causing  soils  in 
this  region  to  disintegrate  and  erode,  and  that  soils  need  not  actually 
freeze  in  order  to  be  affected.  Thus,  in  two  instances,  ice  needles 
formed  on  the  surface  of  unfrozen  soils  and  increased  erosion  from  one 
area  roughly  four  and  eight  times,  respectively,  and  from  the  other 
area  nine  and  45  times,  respectively. 

Financial  Aspects  of  Private  Forestry 

County  surveys  of  forest  and  economic  conditions  throughout 
the  South  have  shown  that  the  shortleaf-loblolly  pine-hardwood  forests 
and  the  longleaf -slash  pine  naval  stores  forests  in  the  southeastern 
United  States  are  more  favorably  situated  for  sustained  yield  forest 
management  than  the  other  forest  regions  of  the  South.  Investigations 
of  individual  properties  have  shcswn  a  general  lack  of  information  on 
forest  yields  and  an  absence  of  records  of  costs  and  returns  from  forest 
managed  for  sustained  yield.  Efforts  during  1934  have,  therefore,  been 
concentrated  on  those  problems  which  are  most  vitally  concerned  with 
sustained  yield  forest  management  in  th'^se  two  forest  regions. 

In  shortleaf-loblollj'-  pine-hardv7O0d  forests  natural  re- 
production is  abundant  and  stands  ere  commonly  composed  of  both  pine 
and  hardwood  trees  of  many  sizes.  Logging,  as  practiced  in  this 
region,  has  generally  removed  the  larger  trees,  but  a  fair  stand  of 
poles,  saplings,  and  seedlings  is  usually  present  also  and  these  make 
up  the  potential  sawtimber  crops  of  the  future.  Selective  logging, 
which  removes  financially  mature  trees,  provides  for  future  cuts,  and 
improves  the  stand  by  removing  all  trees  not  useful  for  furttor  growth, 
offers  an  excellent  means  for  obtaining  sustained  yield.   In  order  to 
investigate  the  financial  aspects  of  selective  logging,  a  virgin  pine 
stand  \;hich  showed  an  annual  increment  of  400  board  feet  per  acre  per 
year,  or  a  possible  cut  each  ten  years  of  4,000  board  feet,  was  marked 
and  is  now  being  logged  selectively.   It  was  found  that  a  breast  height 
diameter  of  PA   inches  could  be  established  as  a  minimum,  but  in  addition 
defective,  unthrifty,  and  other  undesirable  trees  of  smaller  diameters 
are  being  removed.   Costs  and  returns  are  being  kept  and  will  be  com- 
pared \;ith  those  incurred  when  logging  more  than  double  this  volume 
per  arre  under  the  usual  logging  practice.   It  now  appears  that  a   cut 
each  10  years  of  high  quality  timber  will  be  feasible  and  profitable, 

Ij^   second-growth  pine  the  volume  in  trees  of  larger  sizes  is 
often  absent  or  very  limited.  To  determine  the  financial  possibilities 
of  cutting  small  volumes  per  acre  and  at  the  saiue  time  Improving  the 
stands  by  cutting  trees  undesirable  for  future  growth,  several  blocks 
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of  second-growth  pine  have  been  selected  and  inarked  for  cutting,  with 
the  -v-olumes  to  he  cut  varying  frdm  ?00   t6  4,000  board  feftt  per  acre. 
About  half  of  these  blocks  have  been  cut  and  the  logs  removed  by  truckj 
the  remainder  will  be  cut  next  spring,  rulpwood  is  being  cut  from  tops. 
Timing  and  cost  studies  are  being  made  for  each  block  and  the  returns 
from  the  logs  will  be  obtained  by  a  mill  scale  study.  Although  com- 
plete costs  are  not  yet  available,  the  study  indicates  that  it  is  feasible 
to  log  small  volumes  per  acre  and  to  utilize  pulpwood  from  tops. 

In  order  to  determine  costs  and  returns  from  actual  sustained 
yield  forest  management,  a  large  portion  of  the  Crossett  Experimental 
Forest,  consisting  of  second-growth  shortleaf-loblolly  pine  and  hard- 
woods, has  been  set  aside  for  this  purpose,  A  careful  inventory  and 
growth  study  has  been  made  and  thinnings,  improvement  cuttings,  and  a 
harvest  cutting  on  a  portion  of  the  area  will  be  made  during  the  coming 
year,  A  ledger  of  all  costs  and  returns  will  be  kept. 

In  the  naval  stores  region,  a  very  important  problem  in 
forest  management  has  to  do  with  the  removal  and  utilization  cf  worked- 
out  turpentined  trees  in  order  to  make  room  for  future  tree  crops. 
Timing  and  cost  studies  and  inquiries  as  to  returns  from  utilization  of 
worked-out  trees  for  pulpv/ood  and  for  staves  and  headings  were  made 
during  1934,   Studies  of  many  other  possible  forms  of  utilization  will 
be  made  during  the  coming  year,  in  order  to  show  the  most  profitable 
utilization  for  various  sizes  of  worked-Dut  trees. 

In  determining  the  possible  yields  and  financial  aspects  of 
stands  handled  for  a  sustained  yield  of  naval  stores,  an  area  of  500 
acres  in  southern  Georgia,  which  has  restocked  to  an  excellent  stand  cf 
slash  pine  saplings  under  15  years  of  fire  protection,  was  selected. 
On  this  area  an  intensive  inventory,  growth  analysis,  and  study  of  gum 
yields  have  been  made  and  costs  and  returns  from  naval  stores  and  from 
other  forest  products  have  been  determined.   Future  yields  under  sus- 
tained yield  management  and  the  financial  aspects  of  such  management  can 
be  predicted.  These  will  be  checked  against  the  actual  results  obtained 
by  the  owners,  following  the  reconmonded  plan  of  forest  management. 

The  interest  of  the  lumber  industry  in  selective  logging  and 
in  sustained  yield  management  and  the  activities  of  the  naval  stores 
industry  in  controlling  production  have  greatly  increased  the  demands 
for  the  results  of  the  Station's  Financial  Aspects  projects.  These 
projects  will  be  pushed  to  completion  as  rapidly  as  possible  and  re- 
sults will  be  made  available  through  trade  journals  and  multigi^aphed 
articles,  • 

New  Public  Domain 

The  chief  ar-complishmont  during  1934  in  the  New  Public  Domain 
project  was  the  completion  of  a  manuscript  entitled  "The  Problem  of  Forest 
Land  Tax  Delinquency  in  Arkansas,"   It  is  planned  to  have  this  manuscript 
published  by  the  Arkansas  Agricultural  Experiment  Station,  vhich  cooperated 
in  the  study.   The  chief  conclusions  of  this  study  are: 
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1.  The   chief  cause  Df  tax  delinquency  on  forest   lands    in 
Arkansas   is   the  mismanagement   of  the  forest  resources  on  vvhich  the 
productivity  of  the  properties  depends. 

2,  The  most   important   secondary  cause   is  the   existence  of 
unsound   laws  governing  procedure   in  taxation  and  the  maladministration 
of  these  laws,  ijiaking  of  deliberate  delinquency  an  easy  method  of  tax- 
evasion  or  tax-r.eduction. 

i3.  On  most  foreSt  properties  not  denuded  the  annual  tax  per 
acre  in  Arkansas  is  not  excessive  nor  above  a  fair  percentage  of  market 
value  of  the  property, 

4.  Some  solution  should  be  found  for  the  problem  of  confiscaa 
tory  drainage  and  levee  taxes   in  the  Delta  portion  of  the  state, 

5,  Owing  to   the    conditions   and  practices  noted  .under   (2), 
the  State  of  Arkansas  cannot  confirm  its  title  to  a   single  acre  theo- 
reticcilly  forfeited  to   it  for  non-payment  of  taxes  and  hence  cannot 
develop  and   improve  them  for  public  purposes. 

An  estimate  of  the  extent  of  tax-forfeited  lands   in  the  South 
was  obtained  in  connection  with  the  preparation  of  the  Eorest  Service 
Report  to  the  National  Resources  Board.     These  data,    as  of  January  1, 
1934,    give  the  area  which  has  been  certified  to  public  title  or  that 
which  should  be  so   certified  if  statutory  provision  were  properly 
enforced.      The   estimates  follow: 

State  Total  land  area  reverted  Forest   area  rovertec 

Acres 

80 ,  000 

965,000 

7,925,000 

25,000 

750,000 

972,000 

2,500,000 

2,620,000. 

15,837,000 
1/  -  Forested  area. 


In  order  to  provide  a  basis  for  future  land-planning  studies 
by  both  the  Forest  Survey  and  the  miscellanoous  economic  projects  of  the 
Station,   the  Forest  Survey  and  Nev7  Public  Domain  staffs   inaugurated  joint 
in  October  a   survey  of  land -owner ship,   tax  delinquency,   valuation, 
taxation,    and  public  finance  of  sample  counties   in  Survey  Units  Georgia 


Acres 

Ala. 

181,000 

Ark, 

1,448,000 

Fla.   . 

12,192,000 

Ga, 

40,000 

Miss, 

1,250,000 

La,  1/ 

1,854,000 

Okla.  1/ 

2,820,000 

Texas 

3,493,000 

Total 

23,278,000 
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No.  1  and  Florida  No.  1.   Three  counties  in  each  unit  have  been  completed: 
Clinch,  Coffee,  and  Dodge  Counties,  Georgia;  and  Madison,  Nassau,  and 
Volusia  Counties,  Florida, 

The  work  planned  for  1935  includes  the  completion  of  the  joint 
SuTYey-Public  Domain  project  in  Units:  Georgia  No,  1  and  Florida  No,  1, 
by  sampling  three  or  more  additional  counties  in  each  unit,  and  the  ex- 
pansion of  this  project  over  other  Survey  Units  as  rapidly  as  funds 
become  available.   In  addition,  cooperation  vjill  be  continued  v;ith  the 
several  states,  with  the  State  Land-Pl.anjiing  Consultants  of  the  National 
Resources  Board,  and  with  the  Regional  Office  of  the  Forest  Service  on 
problems  of  land  use,  tax-delinquency,  end  forest  taxation. 

Forest  Survey 

In  January  1934,  the  field  and  office  force  of  the  Forest 
Survey  numbered  fourteen  field  crews  of  three  men  each,  four  field  super- 
visors, one  field  manager,  a  computing  chief,  tv;o  computers,  two  ste- 
nographers, and  a  New  Orleans  executive  staff  of  two  persons.  At  the 
end  of  1934,  the  Survey  force  numbered  83  field  men,  a  field  manager, 
four  field  supervisors,  a  computing  chief,  a  computing  aid  office  force 
of  26  persons,  and  two  executive  officers. 

The  broad  general  program  of  the  Survey  contemplates  the  com- 
pletion, before  April  1,  1935,  of  the  field  work  in  the  naval  stcar'es  belt 
of  the  Atlantic  and  Gulf  Coastal  Plains,  the  entire  Mississippi  River 
Delta  region  from  Illinois  to  the  Gulf,  the  loblolly-shortleaf  pine  belt 
in  Mississippi,  and  the  Norris  Dam  drainage  basin  in  Tennessee  and 
Virginia.  This  total  area  to  be  completed  is  in  the  neighborhood  of 
100  million  acres. 

Against  this  program,  the  Survey  his  covered  V7ith  its  line 
plot  work  during  1934,  67  million  acres.  The  following  tabulation  shows 
the  status  of  the  work  as  of  December  31,  1934: 
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Progress  Report;     Forest  Survey  in  the  South 
January  1,    1935, 


Area 
Date  Date         completed 

Survey  unit  Total  area  field  work  field  y/ork         to 

begun         completed     December 

31,1934 


Est  imated 

percentage 

of  office 

analysis   Reporl 

completed  publisl 

December 

31,  1934 


Thousand 
acres 


Thousand 
acres 


ALABAMA. 
Unit  #1 
(Naval  Stores)      4,500  Aug.,  1934  Dec,  1934 


4,500 


40    None 


ARKANSAS 

Unit  #1 

(Bottom-land  Hdwd.)  6,000  Aug., 1934 


4,409        0    None 


ARKANS, 


Asi/ 


Unit.  #2 
(Bottom-land  Hdwd.)  6,300  Nov., 1934 

FLORIDA-^ 

Unit  #1 

(Naval  Stores)      0,516  Dec, 1933  July,1934 


880 


0    None 


9,516       85    None 


FLORIDA 
Unit  #2 
(Naval  Stores)      6,900  June, 1934  Nov., 1934    6,900 


55         None 


GEORGIA 
Unit  #1 
(Naval  Stores)  9,643     Dec,  1933     June,  1934         9,643 


85         Four  re- 
leases. 


GEORGIA 
Unit  #2 
(Naval  Stores)  6,000     Apr., 1934     July, 1934  6,000 

LOUISIANA 

Unit  #1 

(Bottom-land  Hdwd.)   4,000     Nov., 1933     Oct., 1934         4,000 


lOUISLlNA 
Unit  #2 
(Bottom-land  Hdwd.) 10, 945     Sept., 1934 

LOUISIANA 

Unit  #3 

(Pine-Hdwd,)  6,500     Dec,  1934 


5,087 


696 


85         None 


40         None 


0         None 


0         None 
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JProgress  Report:  Forest  Survey  in  the  South  (continued) 


Estimoted 

Area  percentage 

Date       Date    completed  of  office 

Surrey  unit     Total  area  field  r^rk  field  work    to  analysis   Reports 

begun    rompletod  December  completed  published 

31,1934  December 
31.1934 


Thousand 
acres 


MISSISSIPPI 

7nit  #1 

(Bottom-land  Hdwd.)   4,480  Jan., 1932  Aug. ,193S 


8,188  Feb., 1932  Apr,, 1933    8,188     70 


MISSISSIPPI 
Unit  #2 
(Pine-Hdwd.) 

MISSISSIPPI-^ 
Unit  #3 
(Pine-Hdwd.) 

4/ 

MISSISSIPPI-^ 

Unit  #4  ' 
(Naval  Stores) 

SOUTH  CAROLPIA 
Unit  #1 
(Naval  Stores) 

TENNESSEE-VIRGINIA 

(Upland  Hdwd.-Pine)      1,850     Mar,, 1034     Aug., 1934 

TEXAS 

Unit  #1 

(Pine-Hdwd.)  8,500     Aug., 1934 


13,011     May, 1933 


6,500     Doc,  1934 


Thousand 
acres 


4,420  100 


2,406 


5,994  £0 


4,000     May,    1934     Aug., 1934  '       4,000  75 


1,850     75 


6,622     20 


Prelimin- 
ary Survey 
Report 


None 


None 


None 


None 


None 


None 


TOTAL 


115,773 


85,  Ul 


1/  Arkansas  Unit  §Z   (6,300,000  acres)   includes  approximately  3  million  acres 
in  the  bottom  lands  of  Missouri  and  Tennessee, 

2/  Exi-luding  Ocala  National  Forest, 

3^  Mississippi  Unit  fj^Z   includes  1,010,000  acres  in  the  loblolly  pine  type  of 
eastern  Louisiana. 

^    Mississippi  Unit  #4  includes  approximately  2  million  acres  in  the  naval- 
stores  belt  in  eastern  Louisiana, 
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One  of  the  outstanding  Survey  accomplishments  of  the  year  has 
been  the  perfecting  of  a  system  of  office  computation  equal  to  the  task 
of  handling  the  tremendous  volume  of  field  data  that  is  s-teadily  being 
gathered.  This  system  involves  the  use  of  electric  sorting  and  tabulating 
machines  and  has  been  arranged  so  that  the  machines  do  most  of  the  routin- 
summary  work.   This  battery  of  machines  has  beon  established  in  our  own 
office  and  is  being  operated  by  members  of  the  Survey  force. 

During  the  year  a  special  economic  study  of  the  gum  naval  stor\ 
industry  was  organized  and  the  field  work  completed.  This  study  covered 
all  of  the  active  naval  stores  belt.   In  addition  to  this  work  other 
special  studies  have  been  organized  and  in  part  completed,  as  follows; 

1,  The  quantity  of  wood  used  as  fuel. 

2,  The  quantity  of  wood  u-sed  in  the  curing  of  tobacco, 

3,  Studies  of  the  lumber  manufacturing  plants,  their  number, 
size,  character,  and  annual  output. 

During  1934  definite  plans  for  the  presentation  of  Survey  in- 
formation, in  the  form  of  advance  releases,  preliminary  reports,  and  fina 
reports,  have  gradually  developed.   The  reports  already  issued  for  in- 
dividual Survey  Unit  include: 

Occasional  Paper  No.  31,  "The  Forest  Survey  in  the  South,"  (Revised 

December  31,  1934) . 

No,  34,  "The  Proportion  of  Diameter  Classes  in  the 
Longleaf-Slash  Pine  Stands  of  Southeast 
Georgin." 

No,  36,  "Classification  of  Working  Turpentine  Cups 
in  South  Georgia  by  Year  of  Working  and 
Turpentine  History  of  Worked  Trees," 

Forest  Survey  Release  No,  4,  "Gum  Naval  Stores  Production,  Producing 

Acreage,  and  Number  of  ^7orking  Cups  in 
Forest  Survey  Unit  No,  1,  Georgia." 

Forest  Survoy  Rciocso  No.  5,  "Advnnco  Information  on  the  Supply  of 

Pulpwood  in  Survey  Unit  No,  1,  Georgia,.' 

No.  6,  "Preliminary  Report  on  tho  Forest  Surv€| 
of  tho  Bottomland  Hardv/ood  Unit  in 
Mississippi." 

Forest  Pathology 

Pine 

Vhe  iatvootigation  of  the  hro^i-spot  noedlo  disease   (Septoria 
Aelr'.ola)    of  longloaf  pine  seedlings  continues  as  tho  main  project.     This 
study  is  divided  into  two  separate  investigations.     The  first  concerns 
tho  effect  of  the  disease  on  seedling  development;    tho  second   involves 
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the  effect  of  fire  as  a  method  of  disease  control.   Other  assignments  deal 
with  a  study  of  methods  of  slush  disposal. 

To  gauge  the  effect  of  the  brovm-spot  needle  blight  on  seedling 
growth,  control  of  the  disease  is  essential  and  has  been  accomplished  by- 
spraying  at  frequent  intervals.   One  sot  of  experiments  is  being  conducted 
in  a  densely  stocked  area  of  natural  reproduction  near  Bogalusa,  Louisiana. 
When  continued  over  a  period  of  years,  the  cumulative  dwarfing  effect  of  the 
disease  is  indicated  by  consistently  better  growth  of  sprayed  seedlings  as 
compared  with  that  of  unsprayed  and  infected  plants  located  on  alternate 
plots.  Another  spraying  test  involves  nursery-grown  seedlings  and  is  de- 
signed to  eliminate  the  variations  encountered  7/hen  vjorking  with  natural 
reproduction.  By  the  end  of  the  sixth  season  in  the  field  treated  seed- 
lings averaged  56  inches  in  height,  while  the  height  of  the  unsprayed 
diseased  seedlings  was  3,6  inches. 

Studies  dealing  with  the  influence  of  fire  as  a  measure  of 
disease  control  wore  continued,  as  the  problem  involves  a  fundamental 
policy  in  forest  management  in  the  longleaf  pine  region, 

A  study  was  initiated  dealing  with  the  spread  of  the  disease 
in  an  area  of  longleaf  pine  reproduction  following  a  single  fire.   The 
fire  occurred  in  February  1933,  and  by  the  following  October  infection 
within  the  burned  area  was  greatest  in  a  100-foot  zone  adjoining  the  un- 
burned  margin  where  diseased  seedlings  supplied  sources  of  reinfection, 
A  general,  but  appreciably  lower,  infection  existed  over  the  restjof  tho 
burned  tract.  The  amount  of  disease  within  the  "burn  "  varied  from  one- 
seventh  to  one-half  of  that  on  seedlings  outside  of  the  fire-swept  area. 

Slash  Disposal  Methods 

A  study  of  the  rate  of  decay  of  shortleaf  pine  logging 
slash  on  the  Ouachita  National  Forest  v;as  completed.  The  main  purpose  of 
the  study  was  to  compare  different  methods  of  slash  disposal  by  determining 
the  rate  of  decay  of  shortleaf  pine  logging  slash  when  (1)  piled  in  tepees; 
(2)  lopped  and  scattered;  and  (3)  left  intaot.   On  a  fourth  area  the  sladi 
was  piled  and  burned.  A  second  object  of  the  study  was  to  determine  what 
species  of  fungi  were  mcinly  instrumental  in  decaying  the  logging  slash.. 

For  the  given  forest  type  and  locality,  decay  of  slash  when  left 
intact  is  ossontially  as  rapid  as  thit  of  slash  lopped  and  scattered.  Piling 
of  slash  is  both  expensive  and  retards  the  rate  of  decay.  Piling  and  burning 
Of  slash  is  more  expensive  than  lopping  and  scattering.  The  advantage  of 
immediate  elimination  of  the  fire  hazard  is  balanced  by  creating  unfavorable 
soil  conditions  beneath  the  piles  that  retard  seedling  establishment. 

Only  two  species  of  fungi,  Lenzites  saepiaria  (Wulf.)  Fr.  and 
Polystictus  abietinua  (Dicks.)  Fr,,  were  important  factors  in  the  process 
of  decay.  They  eausod  at  least  70  percent  of  the  observed  decay. 

It  was  concluded  that  the  best  mettod  of  slash  disposal  in  the 
shortleaf -hardT;ood  forest  is  simply  to  leave  the  slash  intact.   In  practice, 
this  method  should  be  modified  by  moving  tops  far  enough  away  from  seed 
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trees  or  valuable  reproduction  to  reduce  or  eliminate  the  fire  hazard 
for  the  residual  stand. 

Nursery  Diseases  of  Locust 

Experimental  work  dealing  with  control  of  nursery  diseases 
of  black  locust  was  initiated  during  the  year.  The  greater  part  of  the 
work  was  done  by  Howard  N.  Lamb,  Technician,  temporarily  assigned  to  the 
Bureau  of  Plant  Industry  at  the  Southern  Forest  Experiment  Station,   Ex- 
tensive tests  involving  soil  disinfection  and  seed  treatment  were  con- 
ducted in  cooperation  with  State  nurseries  and  other  agencies  in  Louisiana 
and  Mississippi.  The  greater  part  of  the  losses  at  the  Louisiana  nursery 
were  due  to  chemical  injury,  insect  girdling,  hoat,  and  drought.  During 
the  course  of  the  work  the  interesting  discovery  was  made  that  much 
seedling  loss  v/as  due  to  stem  girdling  caused  by  a  tree-hopper  or 
membracid,  a  previously  little  known  insect.  At  the  Mississippi  nursery 
losses  were  due  mainly  to  root  rot,  nematodes,  damping-off,  and  heat 
injury.  Heat  and  drought  injury  were  particularly  severe  where  seedlings 
were  planted  at  both  localities  after  the  middle  of  June. 

To  control  damping-off,  seed  treatments  were  conducted  at  three 
localities.  The  tests  indicated  very  little  damping-off  existed  at  the 
Louisiana  nursery.   In  one  Mississippi  nursery,  losses  caused  by  drought, 
insects,  and  nematodes  gav.e  inconclusive  results.  Copper  carbonate  and 
zinc  oxide  seed  treatments  gave  favorable  results  in  a  second  Mississippi 
nursery. 

Forest  Products  Pathology         '  .,    • 

The  major  emphasis  in  Forest  Products  Pathology  during  1934 
has  continued  to  be  the  development  of  adequate  means  of  preventing  sap 
stains  and  molds  in  domestic  and  export  lumber,  logs,  and  other  forest 
products.  Special  considerations  were  given  to  three  small -mill  treat- 
ments which  miglat  influence  the  effectiveness  of  dipping.  These  three 
practices  were  bulk-piling,  delayed  dipping,  and  hand  dipping  the  lumber. 
On  the  basis  of  the  tests-  run,  it  was  concluded  that  dipped  greem  lumber 
could  be  bulk-piled  for  as  long  as  four  weeks,  provided  adequate  cover 
was  given  to  the  piles.  Where  rain-washing  occurred,  the  results  were 
less  reliable  than  for  protected  piles.  The  importance  of  proper  roof 
cover  for  the  regu>.  r  lumber  piles  was  also  noted.  No  treatment  has 
yet  been  found  T/hich  will  withstand  extensive  rain-?/ashing.   It  is 
essential,  therefore,  to  have  a  roof  over  the  completed  seasoning  pile, 
such  a  roof  constructed  so  that  it  will  not  obstruct  the  passage  of 
air  over  the.  top  of  the  pile. 

Delayed  dipping  was  studied  and  the  results  showed  that  more  ' 
than  tv7o  days'  delay  in  dipping  pine  lumber  which  v;as  subsequently 
seasoned  under  conditions  suitable  for  the  development  of  stain  should 
be  particularly  avoided.  Where  insect  damage  was  present  in  the  log 
at  the  time  of  sawing,  a  "delay  of  one  day  allpwed  50  percent  of  the 
lumber  surface  to  stain, 

..  .',-'-;  >rv/ .'"  '■  ■'■'■ 
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Cost  studies  on  hand-dipped  lumber  showed  that  the  lumber  could 
be  dipped  for  an  average  solution  cost  of  16  cents  per  thousand  board  feet, 
if  proper  procedures  were  followed.  The  striking  fact  brought  out  by  this 
phase  of  the  study  was  that  where  careless  dipping  procedures  were  followed, 
the.,, cost  could  be  more  than  doubled. 

Small-scale  tests  for  the  year  disclosed  no  chemicals  better 
than  the  organic  mercury/cniorinated  phenol  compounds.  Certain  improve- 
ments in  composition  or  combinations  were  noted,  but  the  results  will 
need  to  be  verified  on  large-scale  commercial  tests. 

The  testing  of  sprays  for  the  prevention  of  log  deterioration 
did  not  reveal  any  sap  stain  preventives  better  than  those  already  known, 
but  one  phenol  compound  seemed  to  have  insect-repellent  qualities  as  well 
as  being  a  fair  sap  stain  preventive. 

Studies  have  been  started  on  the  mode  of  sap  stain  dissemination 
in  lumber  yards.   Spores  have  been  isolated  from  the  air  arcund  each  step 
of  the  lumber  production  process,  from  the  log  saw  to  the  lumber  stacks. 
This  phase  of  the  study  suggests  that  the  spores  are  ever  present,  and 
that  wind  disseanination  alone  might  account  for  much  infection.   Observa- 
tions after  one  week  of  sticks  caged  to  prevent  insects  larger  than  mites 
from  gaining  access  to  the  sticks  showed  heavy  stain,  thus  suggesting 
again  that  wind-borne  inoculum  may  be  sufficient  to  cause  stain. 

Looking  forward  to  a  possible  quantity  production  of  newsprint 
paper  from  southern  pines,  it  seemed  desirable  to  anticipate  any  diffi- 
culties which  might  be  encountered  in  maintaining  the  pulpwood  in  a 
sufficiently  well-preserved  condition,  fran  the  time  of  cutting  until 
its  utilization,  so  that  neither  the  yield  nor  the  quality  of  the  pulp 
would  be  imjffiired,  or  the  cost  of  production  otherwise  increased.  As  a 
part  of  an  investigation  of  this  point,  observations  v;ere  made  at  seven 
pulp  and  paper  mills  in  the  western  portion  of  the  southern  pine  producing 
region,  -^^The  results  of  these  mill  contacts  in  the  section  visited  indi- 
cate that  long  periods  of  storage  are  unnecessary.  A  steady  supply  of 
freshly  cut  pulpv/ood  vms  usually  obtained  v/ithout  difficulty,  even  during 
the  winter  months.  An  important  fact  brought  out  by  the  investigation 
was  that  every  precaution  should  be  taken  to  insure  the  proper  perpetuation 
of  the  pulpwood  supply,  so  that  the  present  practice  of  year-round  cutting 
can  be  continued. 

The  work  in  Products  Pathology  for  1935  will  center  around  (1) 
the  determination  of  the  factors  which  are  important  in  spreading  sap 
stain  in  the  laill  yards  and  (2)  further  application  of  our  present  stain 
prevention  knowledge  to  common  mill  practices. 

Forest  Entomology 

Forest  Tree  Insects 

For  use  in  forest  insurance  studies  by  the  United  States 
Forest  Service,  a  liability  chart  was  prepared  showing  the  potential 
insect  damage  to  pine  forests  in  the  Gulf  States,  such  as  injury  by 
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barkbeetles  and  turpentine  borers.   This  chart  not  only  shows  past 
depredations,  but  also  indicates  what  may  be  expected  in  the  future* 
It  is  believed  that  the  Gulf  and  South  Atlantic  States  Region  will  be 
comparatively  free  from  serious  bairkbeetle  epidemics. 

There  were  no  serious  outbreaks  of  forest  tree  insects  in 
the  South  in  1934, 

During  1935,  if  the  rainfall  is  deficient,  careful  watch 
must  be  kept  for  outbreaks  of  Ips  barkbeetles,  where  there  have  been 
cuttings,  slashings,  windfalls,  or  fire.   Special  studies  of  pine  cone 
insects  will  be  made,  with  particular  reference  to  1-year-old  cones. 

Nursery  Ins e c t s 

Two  insects  attacking  crops,  namely  the  alfalfa  hopper  and 
the  lesser  corn  borer,  not  previously  kno7m  to  attack  forest  growth, 
were  found  to  seriously  injure  and  kill  young  black  locust  seedlings 
by  girdling  where  these  seedlings  were  gro\7n  in  large  numbers  in 
nurseries  in  Louisiana,  Mississippi,  and  Arkansas,   In  cooperation 
with  the  Office  of  Forest  Pathology,  Bureau  of  Plant  Industry,  studies 
of  the  biology  and  control  of  these  insects  were  conducted, 

A  census  of  white  grubs  and  adults  was  made  for  the  Gulf 
States  in  1934,  Reports  were  received  on  13  species  of  insects,  but 
the  damage  caused  during  the  year  by  these  insects  in  forest  nurseries 
was  slight,   Harbon  bisulphide  emulsion  has  been  proven  to  be  an 
effective  method  of  control  and  should  be  on  hand  at  all  forest 
nurseries,  but  must  be  used  with  precaution. 

Tip  moth  injury  to  pine  seedlings  in  forest  nurseries 
during  1934  was  slight.   If  the  damage  appears  to  be  serious  when  the 
stock  is  pulled,  a  chemical  dip,  which  should  always  be  on  hand  at 
all  forest  nurseries,  should  be  used. 

Cutworm  injury  to  seedlings  in  forest  nurseries  during  1934 
was  not  serious  in  the  Gulf  States,  Materials  for  preparing  poison 
baits,  according  to  the  directions  given  in  U.S,D,A,  Leaflet  No,  2, 
should  be  on  hand  at  all  times,  but  should  not  be  sJ:doiup  until  needed. 

As  a  result  of  rearing  work  in  1934,  24  different  species 
of  pine  cone  insects  have  been  reared,  A  primary  parasite  of  one  of 
the  most  serious  insects  has  also  been  found, 

A  census  of  white  grubs  and  adults  will  again  be  made  in 
1935,   If  damage  becomes  serious,  biologic  studies  will  be  conducted 
on  the  principal  species  involved. 

Intensive  studies  of  black  locust  nursery  insects  and  their 
control  will  be  conducted. 
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Forest  Produnt  Insects 

In  cooperation  v;ith  the  Office  of  Forest  Pathology,  Bureau 
of  Plant  Industry,  and  various  chemical  ciompanies  throughout  the,  country, 
tests  of  chemical  sprays  to  protect  green  logs  and  lumber  from  ambrosia 
beetle  attack  have  been  conducted  at  Crown  Point,  Louisiana.  A  fp^w  of 
these  chemical  sprays  show  some  promise  and  further  tests  will  be  made 
in  an  -effort  to  combine  an  insecticide  with  a  sap  stain  preventive. 

In  cooperation  with  the  Forest  Products  T^aboratory,  tests  nf 
chemical  wood  preservatives  will  be  conducted,  to  supplement  the  tests 
being  conducted  in  Panama,  in  an  effort  to  discover  new  chemicals  which 
will  protect  wood  from  termite  attack. 

In  addition  to  the  above,  studies  of  miscellaneous  forest 
insects  will  be  made  as  opportunity  offers  and  particular  attention  will 
be  paid  to  insects  heretofore  not  regarded  as  forest  posts  and  also  those 
which  are  apparently  entirely  local. 

This  is  an  entirely  tentative  program  and  a  serious  outbreak 
of  any  one  insect  might  result  in  practically  all  time  and  efforts  being 
spent  in  its  study  and  control. 


Plans  for  1955 

One  of  the  chief  activities  of  the  Southern  Station  during 
1935  will  be  the  further  development  of  the  present  experimental  forests 
in  Florida,  Mississippi,  Louisiana,  and  Arkansas,  and  the  inauguration 
and  active  prosecution  of  studies  in  several  main  fields  of  forest  re- 
search on  these  areas.  '  The  Forest  Survey  will  be  pushed  tov/ards  com- 
pletion as  rapidly  as  funds  permit.  The  Survey  expects  to  complete  taking 
of  line-plot  data  on  a  total  of  117,000,000  acres  by  April  1,  1935, 
leaving  about  S'^^^, 000, 000  acres  yet  to  be  covered.  All  other  regular 
research  prcje'^ts  of  the  Station  will  he  puslied  forward  as  rapidly  as 
available  funds  permit.   Current  Station  findings  will  be  made  available 
to  other  agencies  and  to  interested  parties  thorough  forinal  publications 
aiad  by  Occasional  Papers  and  Notes  multigraphed  at  the  Station. 
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FIFTEENTH  ANNUAL  REPORT 

OF  THE 

SOUTHERN  FOREST  EXPERIMENT  STATION 

January  1,  1935      -      December  31,  1935 


INTRODUCTION 

This  report  summarizes  the  progress  of  forest  investigations  under  way 
at  the  Southern  Forest  Experiment  Station  during  1935  and  outlines  plans  for 
1936.  It  is  the  fifteenth  of  a  series  of  reports  issued  annually  since  the 
Station  was  established  in  July  1921.  The  Southern  Station  serves  the  135 
million  acres  of  commercial  forest  land  in  the  eight  States  extending  from 
Florida  and  Georgia  westward  to  eastern  Texas  and  Oklahoma.  It  is  carrying 
on  research  in  reforestation,  timber  growing,  protection,  forest  economics,  and 
related  subjects  which  will  serve  as  the  scientific  basis  for  the  practice  of 
forestry  and  in  this  way  assist  in  promoting  the  full  use  for  timber  growing 
and  other  purposes  of  this  immense  forest  region. 

The  Station  moved  its  headquarters  offices  in  New  Orleans  on  July  1, 
1935,  from  the  sixth  floor  of  the  Stern  Building,  348  Baronne  Street,  where  it 
had  been  located  since  August  1929,  to  the  Union  Building,  at  837  Gravier 
Street,  where  it  now  occupies  the  entire  second  and  fourth  floors. 

STATION'S  PROGRESS  DURING  1935 

The  main  achievements  or  progress  made  during  the  calendar  year  1935 
may  be  summarized  as  follows: 

1.  -  Release  of  United  States  Department  of  Agriculture  Technical  Bul- 

letin No.  492,  in  November  1935,  "Artificial  Reforestation  in  the 
Southern  Pine  Region,"  by  Philip  C.  Wakeley,  giving  the  results  of 
many  years  of  Station  work  on  seed,   nursery,  and  planting  studies. 

2.  -  Completion  of   the  forest  inventory  on  107  million  acres  by  a  line- 

plot  survey,  bringing  the  total  area  competed  on  December  31,  1935, 
to  186  million  acres;  and  making  immediately  available  some  of  the 
outstanding  findings  of  this  survey  in  a  series  of  releases. 

."■'  3.  -  Additional  development  in  buildings  and  equipment,  and  in  forest 
condition,  of  four  experimental  forests,  one  each  in  Arkansas, 
Louisiana,  Mississippi,  and  Florida. 


4.  -  Preliminary    survey    of    the    watershed    problems    of    the    Ouachita 

Mountain  region  of  Arkansas,  prior  to  the  selection  of  prospective 
study  areas,  and  the  drafting  of  plans  for  the  initiation  and  conduct 
of  a  comprehensive  study  to  determine  the  influence  of  forest  cover 
and  modifying  factors  on  soils  and  the  water  cycle  in  that  region. 

5.  -  Assignment  of  a  forest  biologist  to  the  Station,  effective  April  15, 

1935,  to  work  on  forest-biological  problems.  The  first  assignment 
was  in  the  study  of  the  relation  of  birds  and  rodents  to  natural  re- 
production of  longleaf  pine. 

6.  -  Assignment  of  a  taxation  economist  to  the  Station  in  December  1935 

to  assist  the  several  States  in  working  out  their  forest-taxation 
problems. 

7.  -  A  truck-logging  and  mill-scale  study  in  shortleaf  and  loblolly  pine 

indicated  that  light  cuts  (minimum  of  500  board  feet  per  acre)  can 
be  profitably  made.  These  measures,  as  well  as  selective  timber 
management,  have  been  adopted  by  several  operators  cutting  in  second- 
growth  and  virgin  pine. 

8.  -  Cost-production  studies  in  worked-out  turpentined  longleaf  pine  showed 

a  profit  for  all  sizes  of  trees  when  cut  into  pulpwood,  but  indicated 
a  loss  when  trees  below  10  inches  in  diameter  (breast  high)  are  used 
in  the  production  of  rosin  barrels. 

9.  -  Completion  of  a  survey  of  land  ownership,  valuations,  taxation,  tax 

delinquency,  and  public  finance  in  southeastern  Georgia  and  north- 
eastern Florida. 

10.  -  Formulation  of  rules  and  standards   to  govern  planting  of  impover- 

ished and  eroding  old  fields  in  north  Mississippi. 

U.  -  Making  available  current  Station  findings  through  the  following 
multigraphed  material:  15  "Occasional  Papers,"  6  issues  of  "South- 
ern Forestry  Notes,"  and  11  "Forest  Survey  Releases";  and  by  numer- 
ous artices  in  technical  and  trade  journals. 

12.  -  Assistance  to  the  Regional  office  of  the  Forest  Service  and  to 
various  Federal  and  State  agencies  in  working  out  their  forest 
problems. 

ADVISORY  COUNCIL 

The  Southern  Forest  Research  Advisory  Council,  comprising  21  business, 
professional,  and  scientific  men  appointed  by  the  Secretary  of  Agriculture,  acts 
in  an  advisory  capacity  to  the  Station.  The  Council  suffered  an  irreparable 
loss  in  1935  through  the  accidental  death  on  August  7  of  its  Chairman,  Henry 
E.  Hardtner,  president  of  the  Urania  (La.)  Lumber  Company,  Ltd.,  and  better 
known  as  the  "Father  of  Southern  Forestry." 
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The  tenth  meeting  of  the  Advisory  Council  was  held  in  the  Southern 
Station's  headquarters  office  in  New  Orleans  on  October  29,  1935.  Six  mem- 
bers of  the  Council  or  their  representatives  were  present,  as  well  as  a  number 
of  guests  and  representatives  of  other  Federal  agencies.  Dr.  Charles  H.  Herty 
was  chosen  Chairman.  The  meeting  was  devoted  primarily  to  a  discussion  of 
the  Station's  current  program.  Several  important  studies  on  which  little  or 
no  work  is  in  progress  were  also  brought  up  for  discussion. 

During  the  year  Council  members  have  been  kept  currently  informed  of 
the  Station's  progress.  A  list  of  members  of  the  present  Council  appears  in 
the  front  of  this  report. 

EXPERIMENTAL  FORESTS 

Crossett   (Ashley   County,   Ark.;    1,680  acres) 

The  recently  acquired  experimental  forest  in  the  loblolly-shortleaf- 
hardwood  type  near  Crossett,  Ark.,  is  being  developed  for  research  and  demon- 
stration. A  field  office  has  been  built  and  relief  workers  have  constructed 
roads  and  firelines.  Each  of  the  forty-two  40-acre  blocks  will  have  a  graveled 
road  along  at  least  one  side  and  a  permanent  fireline  on  the  other  sides. 

Areas  to  be  devoted  to  various  purposes  have  been  designated  as  follows: 
78  acres  for  "natural  area"  check  plots;  221  acres  for  silvicultural  experiments; 
115  acres  for  administration  and  small  fundamental  tests;  211  acres  reserved  for 
future  use,  an  area  of  relatively  lightly  stocked  forest  for  which  the  decision 
as  to  best  use  has  been  deferred;  leaving  1,003  acres  in  one  block  which  will 
be  devoted  to  selective- logging  and  economic -management  studies,  including  a 
planned  demonstration  of  sustained  yield. 

The  sawtimber  stand  on  the  entire  forest  when  donated  to  the  Government 
was  estimated  in  September  1934  to  include  about  8  million  feet  gross  scale 
(International  log  rule)  or  4.8  million  feet  (Doyle-Scribner  rule)  of  sawtimber, 
about  8,700  cords  of  pulpwood,  and  6,600  cords  of  chemical  wood.  According 
to  an  agreement  with  the  donor,  the  Crossett  Lumber  Company,  an  equivalent 
volume  of  forest  products  (sawlogs,  pulpwood,  chemical  wood,  poles,  etc.)  is 
to  be  turned  over  to  the  Crossett  Company  during  or  at  the  end  of  the  coming 
20-year  period.  It  is  believed  that  this  can  be  done  without  undue  depletion 
of  the  growing  stock  from  the  forestry  point  of  view. 

Harrison    (Harrison  County,   Miss.;   5,690  acres) 

The  development  work  during  1935  has  been  a  continuation  of  that  begun 
in  1934.  C.C.C.  labor,  supplied  by  the  DeSoto  National  Forest,  cleared  and 
graded  11  miles  of  road,  and  built  6  miles  of  hogproof  fence,  all  but  1  mile  of 
which  was  constructed  with  pressure- treated  creosote  posts.  The  remainder  are 
heart  pine.  A  complete  topographic  survey  was  made  of  the  Harrison  Experimental 
Forest  with  the  exception  of  section  8;  permanent  corners  were  established  at 
the  intersection  of  all  "forty"  lines,  and  the  data  plottedon  a  topographic  map 
using  a  5-foot  contour  interval. 
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'■'  '*'  A  W.P.A.  project  was  started  the  latter  part  of  July  1935  with  20  men. 
These  laborers  constructed  8.5  miles  of  fireline  and  half  a  mile  of  fence,  and 
handled  other  tasks,  including  help  in  the  establishment  of  several  investi- 
gative plots. 

At  McNeill,  Miss.,  a  C.C.C.  side  camp  for  40  men  was  constructed  in 
January  1935  by  the  Forest  Service  and  was  used  in  the  development  of  that 
portion  of  the  Harrison  Experimental  Forest.  Since  July  1935,  4  miles  of  roads 
have  been  cleared,  about  1  mile  of  which  was  graded.  Office  and  residence 
quarters,  were  built  in  connection  with  the  side  camp  and  3/4-mile  of  power 
line  assures  a  permanent  and  convenient  forest  quarters.  Twelve  hundred  fence 
posts  were  salvaged  from  the  road-clearing,  sprayed  to  prevent  decay  and  blue 
stain,  and  will  be  treated  by  the  Forest  Products  Laboratory  at  Madison,  Wis., 
with  experimental  preservative  materials.  Later  they  will  be  used  on  the  Forest 
in  the  regular  fencing  program. 

'-         '         l'*'   !  '  >^        ■>  Olustee   (pla.;   3,000  acres) 


During  1935  no  new  buildings  were  constructed  on  the  Olustee  Experimental 
Forest,  but  considerable  work  was  done  on  roads  and  paths  and  in  furthering  the 
landscaping  plans  on  the  Experimental  Forest  headquarters  site.  In  cooperation 
with  the  Florida  State  Highway  beautif  ication  project,  plans  were  drawn  up  for 
changes  in  the  highway  entrance  portal  and  entrance  roads. 

■  A  complete  building  program  was  drawn  up  and  a  plot  plan  prepared  for 
future  construction  work.  Sketches  were  made  and  a  considerable  part  of  the 
detail  work,  as  well  as  labor  and  materials  estimates,  was  completed  prepara- 
tory to  submitting  as  a  Works  Progress  Administration  project. 

A  hog-  and  cattle-proof  fence  now  surrounds  the  entire  Experimental 
Forest.  All  major  firelines  have  been  cleared  and  plowed.  Clearing  and  pre- 
liminary grading  were  completed  for  the  entire  Experimental  Forest  road  system. 
Grading  surveys  have  been  made  and  work  initiated  to  bring  the  road  system  up 
to  a  high  standard  of  service  so  that  a  minimum  of  future  maintenance  and  im- 
provement will  be  required. 

Progress  was  made  toward  obtaining  commercial  power  at  the  Experimental 
Forest  headquarters  when  a  W.P.A.  project  was  allotted  the  Naval  Stores  Station 
of  the  Bureau  of  Chemistry  and  Soils  for  the  construction  of  a  power  line  from 
Lake  City. 

Palustris   (Rapides   and   Grant   Parishes,   La.;    4,100  acres) 

1.  -  CLEAR  CREEK  TRACT  Reworked  about  20  miles  of  fireline;  located 
and  improved  5  good  surface  springs  for  drinking  water;  an  adminis- 
trative site  was  cleared,  leveled,  and  landscaped  at  the  South  Tower. 
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2.  -  DRY  PRONG  TRACT.    Reworked  about  15  miles  of  fireline;  located  and 

improved  5  good  springs;  started  work  on  a  20-   by  40-foot  structure 
for  storage  and  field  office. 

3.  -  J.  K.  JOHNSON  TRACT.     Twelve  miles  of  plantation  firebreaks  graded 

by  W.P.A.  and  E.C.W.;  six  miles  of  firelines  constructed,  including 
four  miles  around  the  exterior  boundaries  and  two  miles  within  the 
experimental  area. 

NATURAL  AREAS 

Progress  was  made  during  1935  towards  formally  setting  aside  two  natural 
areas  in  Florida,  the  sites  for  which  were  selected  in  1934.  One  area  is  on  the 
Osceola  National  Forest  in  the  flatwoods  type.  It  contains  a  stand  of  virgin 
cypress  and  some  large  second-growth  slash  and  longleaf  pine.  The  other  area 
is  on  the  Ocala  National  Forest  and  contains  an  old  stand  of  sand  pine  and 
about  100  acres  of  virgin  longleaf.  The  first  area  is  well  along  toward  final 
approval  as  a  natural  area.  The  second  area  depends  upon  acquiring  certain 
properties,   some  of  which  are  now  under  option. 

USE  OF  EMERGENCY  FUNDS 

Federal  emergency  relief  programs  during  1935  have  enabled  the  continu- 
ance of  the  Station's  expanded  work  program  and  a  rapid  development  of  experi- 
mental forests.  Emergency  funds  have  also  been  used  to  offset  curtailments  in 
regular  appropriations.  The  emergency  programs  from  which  the  Station  obtain- 
ed help  in  1935  came  under  five  classifications:  Emergency  Conservation  Work 
(E.C.W.),  to  contribute  to  the  work  done  by  the  Civilian  Conservation  Corps 
Camps;  Federal  Emergency  Relief  Administration  (F.E.R.A.),  used  largely  to 
finance  office  help  in  New  Orleans;  Student  Emergency  Relief  Administration 
(F.E.R.A.--  student-aid  program),  cooperating  with  16  southern  colleges  and 
universities  on  eight  different  Station  research  projects;  Works  Progress  Ad- 
ministration (W.P.A. ),  used  both  for  office  help  in  New  Orleans  and  for  labor 
on  several  Experimental  Forests;  National  Industrial  Recovery  Administration 
(N.I.R.A.),  used  for  buildings  on  the  Experimental  Forests,  and  for  office 
assistance. 

CURRENT  INVESTIGATIONS  AND  PLANS  FOR  1936 

■  '  ■     "  •  FIRE 

Fire  research  at  the  Southern  Station  has  been  confined  very  largely  to 
the  silvicultural  aspects  of  fire  on  southern  pine  forests.  A  thorough  under- 
standing of  the  role  of  fire,  not  only  from  the  damage  standpoint  but  also  from 
its  possible  benefits,  particularly  in  the  longleaf  and  slash  pine  region,  is 
essential  to  the  development  of  good  forestry  practices  for  the  South.  The  first 
fire  studies  (plots  established  in  191.5  at  Urania,  La.,  by  the  Office  of  Research 
in  Washington)  were  concerned  mostly  with  fire  damage.  These  have  been  con- 
tinued and  added  to  while  other  studies  include  a  determination  of  the  benefits 
from  planned  or  controlled  fires  when  used  as  silvicultural  or  protection  mea- 
sures.    No  investigative  work  has  been  done  by  the  Station  on  fire  detection. 


suppression,  or  behavior,  except  in  connection  with  control led-burning  studies- -- 
such  an  overlap  occurring  largely  in  the  field  of  fire  behavior.  Research  might 
be  used  to  help  speed  up  improvements  in  fire  detection  and  suppression,  although 
considerable  progress  along  these  lines  has  been  made  by  the  private  and  public 
efforts  that  are  now  going  into  the  protection  of  about  50  million  acres  of 
southern  forest  lands.,,  ^ 

The  Station's  present  fire  investigations  are  carried  on  under  two  main 
headings:  damage,  which  deals  with  (1)  mortality,  (2)  effect  on  growth,  and  (3) 
effect  on  yield  of  gum  for  naval -stores  products;  and  controlled  Inuning,  which 
concerns  the  use  of  fire  (1)  for  seedbed  preparation,  (2)  for  control  of  the 
brown-spot  needle  disease;  and  its  influence  on  (3)  site  factors,  (4)  composi- 
tion of  the  stand,   (5)  hazard  reduction,   etc. 


DAMAGE 
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Over  100  sample  plots  located  in  several  parts  of  the  South  are  under 
observation  to  obtain  information  on  fire  damage.  These  plots  vary  in  size 
according  to  the  purpose  for  which  they  were  established;  the  oldest  are  the 
Roberts  Plots  at  Urania,  established  in  1915;  the  most  recent  include  a  series 
of  27  semipermanent  plots  laid  out  on  the  17,000-acre  Cogdell,  Ga.,  burn  of 
April  1934,  to  determine  the  effect  of  a  severe  spring  fire  on  young  slash  pine 
stands.  In  addition  to  sample  plots,  work  with  individual  trees  and  laboratory 
studies  are  also  being  conducted. 

Remeasurements  made  during  1935  in  plantations  of  loblolly  and  slash 
pine  at  Bogalusa,  La.,  showed  that  even  during  the  fourth  year  following  an 
accidental  fire  in  7-  and  8-year-old  stands,  the  rate  of  height  growth  of  sur- 
viving trees  on  the  burn  had  not  yet  caught  up  with  growth  of  the  unburned 
trees.  Growth  of  loblolly  was  retarded  more  than  that  of  slash  pine  by  this 
fire,  which  occurred  in  the  spring  of  1932.  It  caused  a  mortality  of  more  than 
50  percent  of  the  loblolly  but  less  than  10  percent  of  the  slash  pine  died  as  a 
result  of  the  fire.  Defoliation  of  all  trees  was  of  course  severe,  no  previous 
fire  having  occurred  since  the  time  the  plantations  were  established. 

At  Olustee,  Fla.,  in  a  series  of  plots  direct-seeded  to  longleaf  in  the 
spring  of  1934,  the  first  fire  in  February  1935,  when  the  seedlings  were  one 
year  old,  resulted  in  (1)  less  mortality  with  a  light  fire  than  when  a  hot, 
severe  fire  was  obtained  under  different  weather  conditions;  (2)  longleaf  seed- 
lings with  buds  elevated  an  inch  or  so  above  the  surface  of  the  soil  suffered 
a  higher  mortality  than  the  seedlings  which  grew  in  the  normal  flush-with-the- 
ground  position;  (3)  the  longeaf  seedings  that  had  seeded  in  naturally  shortly 
before  the  fire  were  entirely  wiped  out  except  for  a  few  which  were  not  touched 
by  the  flames  as  the  fire  passed  over. 

In  a  study  of  the  effect  of  fire  on  gum  yields,  several  turpentined  faces 
were  burned  in  1935,  some  in  the  early  spring  and  others  in  the  late  spring. 
The  effect  on  the  health  and  vigor  of  the  trees,  as  well  as  on  their  gum-yield- 
ing capacity,   will  be  determined.  . ,.  . 

<         Following  a  controlled  burn  on  an  area  unburned  during  the  previous  3-year 
period,  gum  yields  during  the  next  turpentining  season  showed  slight  differences 


tJ\J\J    X  J±JUjX\/i.y        XV/J^VXJfcJA        iUXi-.  l    JldX^i-LVlXUi^-^    JL        IJA/TlXAV^I 


in  favor  of  the  burning.  The  trees  were  raked  prior  to  the  fire  and  care  was 
exercised  that  the  fire  did  not  scorch  the  faces  or  crowns  of  the  trees.  Why 
there  was  an  increase  in  gum  yields,  even  though  small,  on  the  burned  plot, 
cannot  as  yet  be  explained.  Additional  studies  are  now  being  made  of  the  chemi- 
cal and  physical  properties  of  the  soil  on  the  two  plots  and  temperatures  in 
the  soil  and  at  the  turpentined  faces  are  being  taken  currently. 


CONTROLLED  BURNING 

The  study  of  the  influence  of  fire  on  site  was  continued.  Whether  the 
effect  is  harmful,  beneficial,  or  negligible  will  have  a  bearing  on  policies 
regarding  the  controlled  use  of  fire.  A  few  of  the  results  of  our  studies  to 
date  will  be  given  here. 

Soils  to  a  depth  of  3  inches  from  unburned  areas  were  found  to  be  much 
more  penetrable  and  porous  and  also  much  lighter  in  weight  per  unit  volume 
than  corresponding  soils  from  frequently  burned  areas.  An  indication  that  sandy 
soils  protected  from  fire  have  a  higher  content  of  organic  matter  than  soils 
from  burned  areas  is  shown  in  data  for  hygroscopic  coefficient  and  wilting  per- 
cent, these  figures  being  higher  for  the  soils  protected  from  fire.  No  such 
differences  were  obtained  for  heavier  textured  soils. 

Indications  favoring  soils  of  burned  areas  were  obtained  for  several 
chemical  properties.  These  soils  contained  a  higher  percentage  of:  (1)  total 
nitrogen;  (2)  replaceable  calcium,  and  probably  other  ash  constituents;  and  (3) 
were  slightly  but  consistently  less  acid  than  soils  protected  from  fire. 

Although  the  study  is  not  completed,  it  seems  fairly  safe  to  predict  that 
light  surface  fires  have  no  severe  detrimental  effect  on  soils  of  the  Coastal 
Plain.  Neither  is  it  likely  that  these  forest  soils  are  materially  benefited 
by  fire.  That  frequent  fires  do  not  materially  influence  organic  matter  below 
the  top  1/4- inch  of  mineral  soil  may  be  attributed  to  the  fact  that  beneath  this 
depth  the  soil  is  rarely  heated  to  a  point  where  organic  matter  is  burned.  This 
fact  was  checked  by  measurements  of  soil   temperatures  made  during  30  fires. 

Studies  of  controlled  burning  were  conducted  in  southern  Georgia  and  on 
permanent  fire  plots  on  the  Olustee  Experimental  Forest.  Considerable  atten- 
tion was  given  to  the  proper  technic  of  burning.  Studies  to  date  indicate  the 
desirability  of  thinning  dense  slash  pine  stands  immediately  before  the  burning 
is  done,  and  for  ordinary  flatwoods  stands  it  seems  best  to  burn  against  the  wind 
if  moderate  to  heavy  defoliation  is  to  be  avoided.  The  choice  of  burning  with 
or  against  the  wind  will  depend  on  a  comparison  of  the  cost  of  the  controlled 
burning  against  a  certain  amount  of  defoliation,  which  is  known  to  have  a  re- 
tarding effect  on  growth.  Additional  experience  and  study  should  result  in 
developing  a  cheaper  and  better  technic  than  that  now  in  use. 

A  study  of  the  effects  of  controlled  burning  on  growth  in  thinned  stands 
of  slash  pine  6  to  8  years  old  was  initiated  in  1935  on  12  permanent  sample 
plots  near  Cogdell,  Ga.  - 


MANAGEMENT 

"lis'       .  - 

natural,  reproduction  and  regeneration  cuttings 
,  ., .  (southern  pines) 

Forest  regeneration  involves  the  reestablishment  of  forests  by  means  of 
self-sown  seed  or  sprouts.  The  ramifications  of  the  Station's  studies  under  this 
project  are  extremely  varied.  They  include  primarily  studies  in  silvics  and 
forest  ecology,  but  the  fields  of  forest  entomology,  pathology,  wildlife,  and 
influence  of  fire  are  also  involved.  Coordination  among  these  various  projects 
is  essential.  The  major  emphasis  in  the  Station's  natural -reproduction  studies 
is  along  the  following  lines: 

1.  Recognition  and  control  of  site  factors  which  have  a  direct  influence 
upon  natural  regeneration  of  the  southern  pines.    These  involve  funda- 

j.f.  ,  ,  ,.,  mental  studies  of  the  water  and  nutrient  requirements  of  seedlings, 
the  effect  of  surface-soil  conditions  on  germination,  and  the  factors 
influencing  early  survival  and  establishment. 

2.  Obtaining  an  adequate  seed  supply  through  increase  in  seed  production 
and  by  taking  protective  measures  against  destructive  agents.  Includ- 
ed are  studies  of  meteorological   factors,   fundamentals  of  seed  pro- 

V  duction,    and   the   food    habits   of   animals  and   birds   which   consume 

forest-tree  seed. 

ij,  i  3.  Early  and  successful  regeneration  of  desirable  tree  species  by  alter- 
ing stand  and  site  conditions.  Silvicultural  methods  of  cutting, 
mechanical  preparation  of  the  seedbed,  and  the  silvicultural  use  of 

1  •;  ■.  . .  fire  to  assist  the  establishment  of  new  timber  stands  are  included 
under  this  heading. 

In  1934  it  was  evident  that  one  of  the  infrequent  heavy  seed  crops  for 
longeaf  pine  would  probably  materialize  in  the  fall  of  1935.  Efforts  were 
therefore  concentrated  on  taking  advantage  of  this  crop  by  the  initiation  of 
additional  field  work  to  study  the  establishment  of  longleaf  seedlings.  .:; 

A  preliminary  study  of  the  water  requirements  of  both  longleaf  and  slash 
pine  seedlings  was  completed  during  1935.  In  connection  with  a  study  of  the 
factors  influencing  the  establishment  of  longleaf  pine,  a  fairly  complete  in- 
ventory of  the  birds  and  mammals  on  the  Harrison  Experimental  Forest  in  south- 
ern Mississippi  was  made  by  the  forest  biologist. 

At  Lake  City,  Fla.,  the  seedbed-preparation  study  conducted  in  1934  was 
repeated.  It  was  found  that  exposed  mineral  surface  soil,  soil  broken  up  but 
with  vegetation  left  on  top,  and  a  freshly  burned-over  soil  were  about  equally 
effective  in  obtaining  good  germination  and  establishment  of  longleaf  and  slash 
pines.  For  longleaf,  germinaton  was  3  to  4  times  better  and  with  slash  pine  2 
to  3  times  better  under  the  above  conditions  than  where  a  heavy  ground  cover 
of  grass  that  had  not  been  burned  off  in  the  previous  3  or  4  years  was  left  un- 
disturbed. Burning  off  of  the  grass  cover  1  year  prior  to  seed  fall  was  inter- 
mediate   in  effectiveness  between  areas  where   several   years'    accumulation  of 
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grass  was  present  and  where  the  soil  was  completely  exposed.  The  results  of 
the  1935  test  substantiated  and  strengthened  the  conclusions  reached  in  the  1934 
study.  Additional  seedbed  studies,  both  intensive  and  extensive,  have  been 
begun  on  the  Harrison  and  Palustris  Experimental  Forests  in  Mississippi  and 
Louisiana. 

Increased  laboratory  facilities  have  allowed  certain  studies  to  parallel 
field  investigations,  which  will  help  explain  the  results  obtained  from  the 
field  plots. 

The  1936  program  is  planned  to  provide: 

1.  Continuation  of  work  now  under  way,  supplemented  by  further  studies 
in  soil  and  site  preparation. 

2.  Further  work  on  the  fundamentals  of  water  and  nutrient  requirements 
of  pine  seedlings.  . 

3.  Silvicultural  studies  of  various  methods  of  cutting  in  mixed  loblolly 
hardwood  stands  as  a  complement  to  the  selective-logging  studies 
under  way  at  Crossett,  Ark.  Similar  cutting  methods  should  be  stud- 
ied in  the  longleaf-slash  pine  country.  The  problem  of  methods  of 
cutting  has  become  particularly  important  where  pine  stands  are  being 
heavily  cut  for  pulpwood  in  various  parts  of  the  South,  especially  in 
the  southeast  Gulf  section. 

INTERMEDIATE  CUTTINGS,   SOUTHERN  PINE 

Thinnings  ^ 

Two  new  thinning  plots  were  established  in  February  and  March  1935  in 
the  Mayes  old-field  shortleaf  pine  stand  near  Urania,  La.  Their  purpose  is  to 
determine- --from  the  standpoints  of  financial  returns,  growth  of  residual  trees, 
and  reproduction  of  a  new  stand---the  results  of  very  heavy  crown  thinnings  in 
a  42-year-old  old-field  stand  of  loblolly  and  shortleaf  pines  on  a  poor  site. 
Three  plots  had  previously  been  established  in  this  same  old-field  stand,  in 
1915;  two  plots  were  thinned  from  below  (light  and  heavy)  and  one  plot  was  left 
unthinned  as  a  check.  Despite  these  1915  thinnings,  and  several  more  made 
during  the  1915*35  period,  the  trees  remaining  on  these  long-established  plots 
show  very  poor  growth,  although  up  to  1915  when  the  trees  were  22  years  old 
their  growth  had  been  fair  to  good.  At  the  present  rate  of  growth  it  will  take 
another  40  years  for  tbedominant  trees  to  reach  sawlog  size  (17  inches  d.b.h.). 
It  seemed  worthwhile,  therefore,  to  try  out  a  radically  different  treatment: 
Harvesting  the  major  portion  of  the  slow-growing  stand  at  once  for  pulpwood, 
leaving  only  the  very  best  and  most  vigorous  trees  for  a  later  cut  of  sawlogs, 
and  trying  to  secure  vigorous  reproduction  in  the  openings  thus  created.  It 
may  well  be  that  two  good  crops  of  pulpwood  and  one  fair  crop  of  high-quality 
sawlogs  can  be  grown  on  this  type  of  land  in  the  same  time  required  to  grow 
one  good  crop  of  sawlogs,  and  at  a  greater  financial  profit.  Stands  similar  to 
those  found  on  these  plots  are,  and  will  continue  to  be,  common  in  the  South. 
This  consideration  and  the  probability  of  increasing  pulpwood  markets  make 
these  new  experiments  with  heavy  thinnings  valuable  and  timely. 


v.  •'  During  1936  it  is  planned  to  make  an  intensive  study,  using  temporary 
plots,  of  the  degree  of  thinning  needed  at  various  ages  to  produce  and  main- 
tain different  average  rates  of  growth  in  second-growth  slash  pine.  The  prob- 
lems of  when  and  how  much  to  thin  in  dense  second-growth  stands  of  slash  pine 
in  the  Southeast  are  becoming  increasingly  important.  The  proposed  study  of fers 
the  advantage  of  obtaining  the  information  within  a  relatively  short  time  in- 
stead of  relying  solely  on  permanent  sample  plots  which  yield  such  information 
only  after  a  large  number  of  plots  have  been  established,  and  have  been  re- 
measured  over  a  long  period  of  years. 

Silviculturai  Improvements 

The  girdling  and  poisoning  stand- improvement  experiment  initiated  on  the 
Ouachita  National  Forest,  Ark.,  in  1929  and  reexamined  for  the  last  time  in  1934 
was  worked  up  in  detail  and  a  comprehensive  office  report  prepared.  The  results 
of  this  study  taken  in  conjunction  with  the  results  (to  1935)  of  girdling  and 
felling  experiments  at  Urania,  La.;  on  the  Palustris  Experimental  Forest,  near 
Alexandria,  La.;  and  on  a  number  of  National  and  State  Forests  in  the  South, 
were  used  in  preparing  a  comprehensive  paper,  "Killing  Undesirable  Hardwoods 
in  Southern  Forests."  This  was  issued  as  Occasional  Paper  No.  50  in  September 
1935.     The  conclusions  were  as  follows: 

1.  Felling  by  cutting  close  to  the  ground,  and  partial  felling  and  bend- 
ing over,  are  the  best  methods  for  killing  or  removing  the  crown  com- 
petition of  small  hardwoods,  up  to  3  to  5  inches  in  diameter  at  breast 
height.  Because  of  the  sprouting  that  will  usually  occur,  neither 
method  is  advisable  if  there  are  no  pines  or  more  valuable  hardwoods 
to  be  released,  or  if  these  more  valuable  trees  are  less  than  about  5 
feet  high. 

iii  "•' .'  An  important  exception  occurs  in  the  longleaf-scrub  oak  type  where 
f>,     i  longleaf  pine  less  than  about  4  or  5  feet  high  is  overtopped  by   rela- 

i'r,'^   :  tively  small  scrub  oaks.     Omission  of  treatment   in  such  stands  may 

qi  '■■>■;, \-       result   in  the  death  of  a  large  proportion  of  the  longleaf  seedlings. 
'vj  ■  V    »        In  view  of  the  relatively  long   interval  between  good  longleaf  seed 
years,  and  the  usual  delay  that  precedes  any  appreciable  height  growth 
of  longleaf  seedlings,   the  probable  high  mortality  in  natural  stands 
is  considered  a  sufficient  reason  for  stand   improvement.     However, 
v..  ,',;    ,;        the   only   method    likely    to   be   successful    in   permanently  releasing 
;■:  small  longleaf  pines  from  scrub  oaks  involves  at  least  one  and  usual- 

ly several  follow-up  treatments- --cutting  the  oaks  close  to  the  ground 
(,:!.:;'.         and  returning  often  enough   to   cut  back   the  oak  sprouts  when  they 
reach  the  height  of  the  pines. 

2.  Girdling  is  the  best  method  for  killing  larger  hardwoods.    A  "double- 
;.  hack"   or   "chip"  girdle,    exposing  about  a   4- inch   band   of   sapwood, 

offers  the  best  combination  of  effectiveness  and  cheapness,  with  ordi- 
nary labor  and  for  all  hardwood  species.  If,  however,  the  workmen 
are    unusually    experienced    and    conscientious,     "single-hacking"    or 

.  ..;,    ,,  "frilling",  with  the  edges  of  the  cuts  separated  by  twisting  the  ax, 

*.>;,v;    ;  ■  .!  is  likely  to  be  satisfactory  and  is  somewhat  cheaper.  
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.  ..■        3.     Poisoning  is  usually  unnecessarily  expensive  and  cannot  be  justified 
."  .  by  any  outstanding  or  consistent  advantages. 

These  statements  are  applicable  to  average  stand- improvement  operations 
in  the  South,  and  the  word  "best"  merely  implies  that  the  advantages  outweigh 
the  disadvantages  for  conditions.  The  various  methods  are  discussed  in  detail 
in  the  paper  mentioned  above. 

Numerous  small-scale  and  several  large-scale  stand- improvement  experi' 
ments  are  planned  for  1936  on  the  Palustris  Experimental  Forest,  with  the  ob- 
jects of  determining  (1)  a  cheap  and  effective  treatment  that  will  prevent  the 
sprouting  of  small  hardwoods  killed  in  stand- improvement  work,  where  such 
sprouting  is  undesirable;  and  (2)  the  actual  benefit,  in  terms  of  increased 
growth  and  decreased  mortality  of  desirable  trees,  froDi  different  methods  and 
intensities  of  treatment.  , 

.  '.  ,  Pruning  '■- 

Pruning  limby  young  pines  to  increase  their  quality  for  future  sawlogs 
is  an  intensive  method  of  stand  improvement  that  has  received  little  attention 
in  the  South  to  date.  It  may,  however,  prove  to  be  a  very  profitable  measure 
when  conducted  on  a  large  scale  and  under  favorable  circumstances.  In  February 
1935  at  Urania,  La.,  the  Station  established  its  second  pruning  experiment. 
The  study  was  designed  to  compare  the  suitability  of  various  commercial  pruning 
and  cutting  tools  with  respect  to  the  speed  of  the  operation  and  to  the  quality 
of  the  work.  Eleven  hand  tools  and  two  pole  saws  were  used,  and  423  second- 
growth  pines,  mostly  loblolly,  from  3  to  8  inches  in  d.b.h.,  were  pruned  up  to 
17  feet  (for  a  full  16-foot  log  above  a  1-foot  stump). 

Impact  tools,  such  as  axes  and  bolo  kniyes,  were  found  to  give  the  most 
speed  but  were  relatively  unsafe  to  use  and  the  quality  of  the  work  was  consid- 
erably lower  than  with  saws.  Of  the  hand  saws  used,  the  most  satisfactory 
models  were  curved  pruning  saws,  with  open,  pistol-grip  handles  and  fairly 
stiff  blades,  about  14  inches  long  and  with  5-1/2  to  8  teeth  per  inch.  The 
section  of  the  tree  between  8  and  17  feet  from  the  ground  was  pruned  with  hand 
saws  from  ladders,  or  with  long-handled  pole  saws  from  the  ground.  The  pole 
saws  were  found  to  be  faster  and  the  quality  of  work  equal  to  that  done  with 
hand  saws  used  from  ladders.  The  better  of  the  two  pole  saws  had  the  longer, 
heavier,  and  stiffer  blade- --curved,  about  16  inches  long,  7  teeth  per  inch,  and 
cutting  only  on  the  pull  or  draw  stroke. 

Loblolly  pine  is  rather  easy  to  prune  with  a  pole  saw,  as  the  limbs  are 
not  heavily  concentrated  in  definite  whorls  and,  for  the  most  part,  can  be  read- 
ily singled  out  and  sawed  from  a  position  at  right  angles  to  their  length  with- 
out getting  the  saw  stuck  in  a  cluster  of  small  and  large  limbs  originating  near- 
by. Loblolly  limbs  also  show  no  tendency  to  strip  off  bark  from  the  main  stem 
just  below  their  origin,  when  they  break  before  haying  been  cut  entirely  through. 

The  time  required  for  pruning  was  found  to  vary  widely,  according  to  such 
factors  as  (1)  height  of  pruning,  (2)  species,  (3)  tool  or  method,,  (4)  diameter 
of  tree,   (5)  skill  of  workman,   and  (6)  number  and  average  size  of  branches.    To 
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give  a  general  idea  of  the  cost  of  pruning,  it  may  be  stated  that  the  average 
time  actually  required  to  prune  5-inch  loblolly  pines  up  to  17  feet  was  equiv- 
alent to  11  man-hours  per  100  trees.  This  is  based  on  average  total  elapsed 
working  time  (directly  effective  time  plus  moving  time  plus  idle  time)  for  4 
men  using  13  different  tools,  in  a  well-stocked  stand  in  which  the  dominant 
trees  ranged  from  5  to  8  inches  in  diameter  at  breast  height. 

It  is  planned  to  make  detailed  studies  of  pruning  of  open-grown  second- 
growth  longleaf  pine  on  the  Palustri"^  and  Harrison  Experimental  Forests  during 
1936.  .      . 

r;  .  .       ■.■■':\'--         :•     "      laji'i' -f.  .'-'M-  FORESTATION 

The  Station's  forestation  project  involves  two  main  problems:  (1)  to  im- 
prove the  quality  of  artificially  regenerated  forest  stands,  and  (2)  to  decrease 
the  cost  of  establishing  them.  Their  solution  will  provide  a  reliable,  economi- 
cal method  of  reforesting  land  which  is  unable  to  renew  itself  naturally  and 
which  otherwise  might  remain  idle. 

The  Station's  forestation  work  began  with  collection  of  seed  on  a  small 
scale  in  1921,  and  the  establishment  of  an  experimental  nursery  at  McNeill, 
Miss.,  in  1922.  Comprehensive  seed  studies,  beginning  with  germination  tests, 
were  undertaken  in  1924,  and  have  continued  ever  since.  Nurseries  were  main- 
tained either  at  McNeill  or  at  Bogalusa,  La.,  from  1922  through  1928,  inclusive; 
a  nursery  for  the  study  of  exotic  species  and  of  problems  peculiar  to  the  deep 
sands  of  western  Florida  was  established  at  Camp  Pinchot,   Fla.,    in  1927. 

Experimental  plantations  were  established  at  Urania,  La.,  McNeill,  Miss., 
Bogalusa,  La.,  and  Camp  Pinchot,  Fla.,  at  various  times  beginning  in  1923;  of 
these,  the  most  important  were  those  established  at  Bogalusa  in  1923,  1925,  1926, 
and  1927,  totaling  25  acres.  Studies  have  been  made  of  commercial  plantations 
and  of  nearly  two  dozen  Federal,  State,  and  private  nurseries;  the  Station  has 
also  availed  itself  of  the  services  of  several  cooperating  universities  and  other 
agencies  in  studying  the  germination,  extraction,  storage,  and  production  of  tree 
seed. 

The  phases  of  the  forestation  work  just  described  have  dealt  partic'ularly 
with  the  four  principal  southern  pines.  The  Station's  particular  contributions 
in  connection  with  seed  include  data  on  seed  production,  weight  and  yield  fig- 
ures, methods  of  testing  germination,  kiln  extraction,  and  storage  of  southern 
pine  seed.  Its  nursery  studies  have  helped  determine  optimum  density  and  depth 
of  sowing,  have  led  to  the  general  abandonment  of  shading  of  seedbeds,  have 
tested  the  possibilities  of  chemical  weeding,  and  have  established  standards  for 
different  grades  of  pine  nursery  stock  and  shown  their  importance  in  terms  of 
survival  and  growth  in  the  field.  Its  planting  experiments  have  contributed  to 
the  knowledge  of  survival,  growth,  development,  and  injuries  of  plantations; 
the  effects  of  spacing;  and  the  suitability  of  species  for  site,  and  of  exotic 
species  for  the  climate  of  the  Gulf  States.  There  have  also  been  minor  contri- 
butions bearing  upon  site  preparation,  planting  tools,  planting  seasons,  and 
direct  seeding. 


These  contributions,  combined  with  general  observations  and  records  of 
other  work,  have  been  compiled  into  a  forestation  manual,  which  was  published 
in  November  1935  as  United  States  Department  of  Agriculture  Technical  Bul- 
letin No.  492,  "Artificial  Reforestation  in  the  Southern  Pine  Region"  (115  pp., 
illus.),  .  ' 

In  1934,  the  staff  assigned  to  forestation  studies  was  increased  froiri'l 
to  3  men;  nursery,  office,  and  laboratory  quarters  were  established;  new  studies 
were  laid  out  at  the  United  States  Forest  Service  nursery  near  Alexandria,  La.; 
and  a  1,200-acre  tract  (part  of  the  Palustris  Experimental  Forest  on  the  Kisatchie 
National  Forest)  was  prepared  for  experimental  planting.  Preliminary  studies 
of  soil  quality,  normal  life  history,  percentage  of  good  seed  developing  into 
plantable  trees,  cultural  methods  (spacing,  shading,  root-pruning  in  place, 
etc.),  and  chemical  weeding  were  made,  and  a  10-year  program  for  research  in 
forestation,  especially  designed  to  fill  gaps  in  existing  knowledge,  was  worked 
out  and  adopted. 

-  . ;  '  During  1935  the  Station  completed  a  detailed  estimate  of  the  cone  crop 
of  the  four  principal  southern  pines,  based  on  local  reports  of  134  cooperators 
covering  370  different  areas.  Small  plantations  were  established  to  cdmpai-e 
the  development  of  slash  pine  seedlings  from  seed  from  two  different  sources, 
and  longleaf  pine  from  seed  from  four  sources.  Nursery  studies  were  expanded, 
and  covered  normal  life  history,  percentages  of  seed  producing  plantable  stock, 
cultural  studies,  weeding  studies  (including  life  history  of  weeds),  and  fertil- 
izer studies,  especially  long-time  nursery  soil  management  and  maintenance  by 
the  use  of  legumes.  On  the  new  experimental  planting  area  already  described, 
483  experimental  plantations  were  established,  covering  269  acres,  and  approxi- 
mately 350,000  seedlings  were  used.  The  greatest  area  (213  acres)  was  used  in 
replicated  series  to  test  the  effects  of  spacing  and  later  of  thinning,  both  with- 
out use  of  fire  and  with  controlled  burning,  upon  the  development  of  longleaf 
and  slash  pine.  Approximately  20  acres  were  devoted  to  replicated  plots  to  test 
the  effect  upon  first-year  survival  of  longleaf  and  slash  pine  of  topographic 
site,  preparation  of  site,  tool  used,  care  in  planting,  weather,  storage  of 
planting  stock,  and  exposure  of  roots  to  sun  and  wind  at  time  of  lifting.  Two 
survival  counts  were  made  in  1935  (June  and  October)  of  the  33,900  trees  in 
these  plots.  Other  studies  included  effect  of  grades,  mixture  of  species,  and 
linderplanting  of  brush. 

In  addition  to  the  planting  work  on  the  Palustris  Experimental  Forest^ 
the  10-year  remeasurement  was  made  on  12  acres  of  plantions  at  Bogalusa. 

Present  plans  are  to  integrate  the  type  of  forestation  studies  already 
carried  on  with  the  seed»  nursery,  and  planting  phases  of  erosion-control  work, 
and  with  certain  phases  of  physiological  and  soils  work  now  included  under 
natural -regeneration  studies.  Work  planned  in  forestation  for  1936  includes  a 
comprehensive  study  of  effect  of  seed  source  of  the  four  principal  species  of 
southern  pine,  an  extension  of  seed  testing  to  include  new  methods  and  species 
not  yet  studied,  and  a  detailed  study  of  the  physics  of  seed  extraction,  includ- 
ing internal  temperatures  of  cones  in  the  kiln  as  determined  by  means  of  thermo*' 
couples.  Projected  nursery  studies  include  a  continuation  of  the  1935  studies', 
with  special  emphasis  on  the  problem  of  percentage  of  sound  seed  developing 
into  plantable  trees.  Under  current  practice  this  percentage  is  far  too  low, 


rarely  as  much  as  40  percent;  most  of  the  loss  occurs  in  the  brief  period  be- 
tween sowing  and  the  removal  of  the  mulch,  and  special  efforts  will  be  made 
to  find  and  control  the  causes  of  this  loss.  Projected  planting  studies  will 
deal  primarily  with  causes  of  low  survival,  direct  seeding,  plantations  of  mixed 
stands,  conversion  of  brush  stands  to  pine,  and  site  preference  of  species. 
Work  will  also  be  continued  on  a  directory  of  pine  plantations  throughout  the 
South. 
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MEASUREMENTS 
Southern  Pines 


Complete  stem  measurements  of  132  loblolly  and  50  shortleaf  pines  rang- 
ing from  4.6  to  13.0  inches  in  diameter  at  breast  height  were  obtained  on  9 
thinning  and  methods-of-cutting  plots  at  Urania  in  1934-35.  During  1935  these 
measurements  were  plotted  on  special  forms  (Form  558a)  and  the  corresponding 
individual  tree  volumes  were  obtained.  These  data  are  being  combined  with 
similar  volume-table  data  obtained  at  Urania  in  studies  of  volume-table  technic, 
the  relation  of  volume  to  crown  class,  and  the  applicability  of  present  volume 
tables. 

The  Financial  Aspect.^  of  Private  Forei<try  and  Forcnt  Survey  projects  are  carrying 
on  considerable  work  on  measurements  and  on  growth  and  yield  of  southern  pines 
as  fundamental  and  essential  to  the  projects.  This  is  reported  under  the  spe- 
cific projects  concerned. 

During  1936  it  is  planned  to  establish  a  large  number  of  mechanically 
spaced  permanent  growth  plots  on  each  of  the  Station's  Experimental  Forests 
except  at  Crossett,  where  such  plots  have  already  been  established.  These 
plots  will  be  remeasured  at  5-year  intervals  and  will  provide  data  on  the  actual 
growth,  yield,  and  mortality  of  stands  of  various  types,  conditions,  sites,  and 
densities.  Information  of  this  kind  from  permanent  sample  plots  is  essential 
to  the  development  of  the  best  forest -management  practices. 

r;,  ..      ;■    *.;■      ,'•    jr,    {-rs         Bottomland   Hardwoods 

An  Occasional  Paper  (No.  54)  was  published  December  4,  1935,  entitled 
"Growth  and  Yield  of  Second-growth  Red  Gum  in  Fully  Stocked  Stands  on  Alluvial 
Lands  in  the  South."    ,  ;, 

NAVAL  STORES 

Whether  or  not  improved  turpentining  practices  are  adopted  will  determine 
in  large  part  the  success  or  failure  of  many  naval -stores  operations  in  the 
future.  Successful  turpentine  operators  should  have  a  working  knowledge  of  the 
factors  affecting  gum  yields  and  tree  growth,  which  vary  with  the  character  of 
timber,  site,  time  of  working,  and  methods  used.  Considerable  data  on  growth 
and  gum  yields  have  already  been  gathered  by  the  Station  and  recommendations 
have  been  set  forth  currently.  Definite  progress  was  made  during  1935  along 
the  following  lines: 


Methods  of  Chipping 

At  Stockton,  Ga.,  the  first  year  of  turpentining  was  completed  on  a  test 
of  height  and  depth  of  chipping  on  vigorous,  fast-growing  slash  pines.  The 
results  showed  a  consistent  gain  in  yield  with  increase  in  depth  of  streak  from 
1/4- inch  to  1  inch,  each  additional  1/4- inch  in  depth  producing  about  8  percent 
more  gum.  The  1- inch-deep  chipping  produced  about  24  percent  more  gum  than 
the  1/4- inch-deep  chipping,  and  3/4- inch  depth  16  percent  more.  There  is  no 
indication  thus  far  that  chipping  3/4- inch  to  1  inch  deep  is  too  severe  for  trees 
ranging  in  growth  rate  from  1  to  10  rings  per  last  1/2- inch  of  radius,  but  it  is 
recognized  that  ill  effects  such  as  dry-facing  would  probably  not  show  up  the 
first  year  of  working.  The  same  study  indicated  that  1/4- inch-height  streaks 
produce  about  10  percent  less  gum  than  those  1/2- inch  in  height;  3/4- inch-height 
streaks  showed  very  little  difference  in  yield  from  the  1/2-inch.  It  is  planned 
to  continue  this  experiment  for  several  years. 

An  experiment  was  initiated  on  the  Osceola  National  Forest  to  determine 
the  economic  feasibility  of  turpentining  bark  bars  (live  wood  remaining  between 
turpentine  faces)  on  trees  that  are  usually  considered  as  worked  out  or  useless 
for  further  turpentining.  The  purpose  of  this  study  is  to  determine  the  minimum 
size  of  bark  bar  that  can  be  worked  profitably,  and  the  optimum  size  of  turpen- 
tine face  to  install  on  bark  bars  of  varying  widths. 

The  minimum  size  at  which  trees  should  first  be  faced,  the  optimum  width 
of  face  to  use,  and  the  best  working  schedule  for  first,  second,  and  perhaps  third 
or  later  faces  require  a  knowledge  of  the  yields  to  be  expected  during  different 
years  of  work,  and  also  rate  of  growth  and  rate  of  healing  of  the  old  turpentine 
faces.  Field  work  on  a  rate-of -healing  test  was  initiated  during  1935.   - 

An  experiment  to  determine  the  effect  on  turpentine  content  of  longleaf 
pine  gum  of  tree  diameter,  growth  rate,  yielding  capacity,  height  of  the  face 
above  the  cup,  and  the  frequency  of  dipping  cups  was  started  in  cooperation  with 
the  Naval  Stores  Station  of  the  Bureau  of  Chemistry  and  soils  at  Olustee,  Fla. 

EROSION- STREAMFLOW 


-^  •  Investigations  under  the  forest- influences  project  were  started  by  the 
Station  in  1929  and  have  thus  far  been  limited  to  a  single  region---the  Loessial 
Uplands  in  the  State  of  Mississippi.  Since  1930  these  studies  have  been  con- 
centrated in  the  vicinity  of  Holly  Springs,  Marshall  County,  in  the  extreme 
northern  part  of  the  State.  During  1935,  extensive  surveys  were  made  in  other 
parts  of  the  Station's  territory  preliminary  to  the  initiation  of  additional  work 
in  localities  where  such  investigation  seem  most  needed. 

MISSISSIPPI   STUDIES 


•  ■>  In  the  Mississippi  Loessial  Region  the  wasteful  exploitation  of  upland 
soils  cleared  for  agriculture  has  given  rise  to  a  land-use  problem  of  major  im- 
portance. Improper  cultural  practices  which  permit  uncontrolled  surface  washing 
of  sloping  lands  by  rainfall  have  transformed  hundreds  of  thousands  of  acres  of 
what  was  once  fertile  agricultural  land  into  eroding  wastes,  the  productive  ca- 
pacity of  which  has  been  greatly  impaired,  if  not  ruined.    The  reforestation  of 


this  vast  domain  of  abandoned  agricultural  lands  appears  to  be  the  most  feasi« 
ble  means  of  restoring  it  to  productivity.  A  major  obstacle,  however,  is  lack 
of  information  on  low-cost,   effective  methods  of  bringing  this  about. 

The  Station's  Mississippi  studies  are  designed  to  provide  answers  to  two 
broad  questions  relating  to  the  use  and  management  of  such  lands:  (1)  how  can 
eroding  abandoned  lands  be  rehabilitated  through  inexpensive  forest-restoration 
measures?;  and  (2)  what  effect  will  these  measures  have  on  soils,  ground-water 
supplies,  and  stream  behavior?  In  lowland  portions  of  this  region  destructive 
floods  are  frequent  and  constitute  a  serious  menace  to  property.  The  extent  to 
which  forests  exert  a  beneficial  influence  on  streamflow  and  are  effective  as 
a  supplemental  agency  in  the  control  of  floods  is  being  investigated  under  this 
project.  '.  •;■■<_    ..:■         ;L/-r-Vvi  ' j ' 

Up  to  1935  the  Station's  erosion-streamflow  studies  have  been  conducted 
on  privately  owned  land  and  on  areas  provided  by  the  Mississippi  Agricultural 
Experiment  Station.  During  1935  certain  areas  on  the  newly  acquired  National 
Forest  near  Holly  Springs  were  set  aside  for  research  use. 

Studies  designed  to  supply  answers  to  question  number  1  above  have  been 
carried  on  from  1931  to  date.  These  studies  may  be  termed  revegetation  or  land- 
reclamation  studies  and  include  investigations  under  three  headings:  (1)  com- 
parative tests  of  tree  and  plant  species  suitable  for  this  purpose;  (2)  studies 
dealing  with  methods  of  establishing  the  most  promising  plant  species;  and  (3) 
general  methods  of  controlling  and  reclaiming  gullies.  Large-scale  plantings 
have  not  been  attempted  and  the  plantations  established  to  date  have  been  con- 
fined to  a  number  of  small  areas  which  are  kept  under  detailed  observation. 
During  the  period  1931  to  1934,  approximately  20  acres  were  planted  to  about 
29,000  trees,  including  some  20  species  of  hardwoods  and  conifers.  Various 
herbaceous  plants  were  also  employed  separately  and  in  combination  with  the 
tree  plantings. 

In  1935,  41  acres  were  planted,  using  47,500  trees  of  7  species,  chiefly 
black  locust  and  shortleaf  pine.  Of  these,  36,038  were  planted  on  one  of  the 
Station's  experimental  areas,  using  C.C.C.  labor.  The  remaining  trees  were 
planted  by  the  Administrative  Branch  on  a  13-acre  tract  where  the  Station 
planned  and  applied  various  experimental  treatments  involving  site  preparation, 
use  of  surface  mulches,  and  several  grades  of  planting  stock. 

Over  20  studies  are  represented  in  the  1935  plantings.  Only  a  few  species 
tests  were  made  and  most  of  the  studies  initiated  in  1935  were  establishment 
tests  with  black  locust  and  shortleaf,  including  seasonal  studies,  methods  of 
planting,  use  of  mulches,  planting  stock  and  grades,  progeny  tests,  and  special 
treatments.  Additional  studies  dealing  with  general  methods  of  gully  control 
were  also  begun. 

Preliminary  observations   of   some   of   the   1935  plantings   indicate  that: 

(1)  black  locust  on  sterile  sites  shows  marked  growth  response  from  the  appli- 
cation of  a  small  quantity  of  stable  manure  as  a  surface  mulch  around  each  tree; 

(2)  slant  or  oblique  planting  of  locust  and  shortleaf  (planting  the  tree  at  a 
45-degree  angle  from  the  horizontal)  increases  the  planting  speed  by  50  percent 
over  the  usual  vertical  planting  and,   with  black  locust,  produces  within  a  few 


weeks  upright  trees  averaging  about  the  same  in  growth  and  survival  as  those 
planted  in  the  orthodox  manner;  (3)  black  locust  nursery  seedlings  planted  in 
the  field  in  November  while  in  full  foliage  show  as  favorable  growth  and  surviv- 
al as  those  planted  a  little  later  during  the  dormant  period;  (4)  very  severe 
root-pruning  of  black  locust  prior  to  planting  has  very  little  effect  on  field 
survival  and  initial  growth;  and  (5)  if  losses  of  locust  planting  stock  through 
root  decay  are  to  be  avoided,  stock  should  not  be  stored  in  nursery  clay  loam, 
even  for  short  periods,  after  lifting,  unless  soil  moisture  remains  well  below 
field  moisture-holding  capacity  or  unless  the  roots  are  thoroughly  washed  fol- 
lowing such  temporary  storage  treatment. 

The  results  gained  from  these  land-reclamation  studies  have  served  as  a 
guide  for  large-scale  erosion-control  projects  which  State  and  Federal  agencies 
have  been  carrying  on  in  north  Mississippi  during  the  past  2  years  as  a  part  of 
the  E.C.W.  program.  Additional  studies  of  the  above  type  are  planned  for  1936 
and  succeeding  years  with  special  emphasis  on  the  plant-establishment  methods 
which  give  the  most  promise  of  supplanting  the  relatively  expensive  site-prepar- 
atory measures  still  in  use  on  many  erosion-control  projects.  The  general  ob- 
jective is  to  develop  measures  for  successfully  establishing  tree  and  plant  cover 
on  denuded,  eroding  land- --information  which  will  serve  as  a  basis  for  formulat- 
ing sound  erosion-control  programs  in  this  region. 

Supplementing  the  planting  studies  are  nursery  investigations  carried  on 
for  the  past  3  years  at  Holly  Springs,  Miss.  In  these  investigations  some  of 
the  factors  affecting  seedling  yields  are  being  studied.  A  sulphuric  acid  seed 
treatment  for  black  locust,  resulting  from  these  studies,  was  found  to  greatly 
increase  the  yield  of  plantable  seedlings  and  has  already  proved  its  worth  in 
large-scale  operations.  In  1935  more  than  4  tons  of  black  locust  seed  were 
treated  by  this  method  for  use  in  north  Mississippi  nurseries.  The  Station's 
1935  nursery  studies  dealt  specif icially  with  the  effect  of  depth  of  covering 
and  rates  of  sowing  on  seedling  yields,  but  owing  to  drought  and  other  unfavor- 
able conditions,   the  results  from  these  will  probably  be  inconclusive. 

The  second  broad  group  of  studies  deals  with  the  influence  of  the  forest 
on  soils  and  the  water  cycle;  in  particular,  the  effects  of  restoring  a  plant 
cover  to  barren  eroding  areas  will  be  determined. 

In  a  2-year  study  of  soil  and  water  losses  from  7  types  of  cover  and  land 
use,  using  small  run-off  plots,  it  was  found  that  soils  protected  by  a  forest  or 
grass  cover  are  capable  of  absorbing  practically  all  of  the  rainfall  and  lose  but 
negligible  quantities  of  soil.  In  June  1935  the  results  of  this  study  were  pub- 
lished as  United  States  Department  of  Agriculture  Circular  No.  347,  entitled 
"Effect  of  Cover  on  Surface  Run-off  and  Erosion  in  the  Loessial  Uplands  of 
Mississippi."  The  small  plot  studies  have  been  discontinued  excepting  a  pair 
of  plots  used  in  a  forest-litter  study  and  two  sets  of  paired  plots,  one  forested 
and  the  other  in  grass  cover,  where  the  effects  of  annual  winter  grass  fires  on 
water  absorption  and  soil  erosion  are  being  tested.  Some  of  the  preliminary 
results  from  these  studies  have  been  reported  in  previous  annual  reports  of  the 
Station. 

In  another  study,  in  progress  since  1932,  the  stormflow  from  2  small 
actively  eroding  watersheds  of  less   than  an  acre  each  was  measured  before  and 


after  the  application  of  vegetative  control  measures.  During  a  preliminary 
period  of  3  years,  stormflow  data  were  obtained  for  individual  rains  while  the 
areas  were  in  their  original  barren  condition.  Early  in  1935  control  measures 
were  inaugurated.  Simple  brush  check  dams  were  constructed  along  the  drain- 
age lines,  the  areas  were  plowed,  seed  of  common  lespedeza  was  broadcast  and 
covered  lightly  with  litter,  small  pieces  of  Bermuda  grass  sod  were  scattered 
and  tamped  in  place,  and  lastly  black  locust  seedlings  were  planted.  An  excel- 
lent and  fairly  complete  plant  cover  has  resulted  and,  although  no  exact  figures 
are  as  yet  available,  it  is  very  evident  that  soil  losses  have  been  greatly  re- 
duced as  a  result  of  the  control  measures.  Indications  also  point  to  a  reduction 
in  stormflow  rates  during  the  few  months  since  the  areas  were  revegetated. 

There  is  a  distinct  need  for  similar  information  from  large-scale  erosion- 
control  areas.  Although  the  healing  of  gullies,  with  an  accompanying  reduction 
in  surface  run-off  and  erosion,  is  a  rather  self-evident  process,  it  is  important 
to  have  specific  data  on  these  points.  A  yardstick  is  needed  to  measure  the 
effectiveness  of  control  measures  carried  out  or  planned  on  thousands  of  acres 
of  waste  land  in  this  region,  particularly  since  these  measures  are  believed  to 
have  an  important  bearing  on  controlling  and  ameliorating  floods.  Large-scale 
studies  supplying  such  information  are  planned  for  1936,  contingent  on  available 
finances.  They  would  involve  studies  similar  to  those  mentioned  above,  and 
would  make  use  of  gully  watersheds  up  to  10  acres  in  size. 

•■'  •  Additional  run-off  studies  are  also  needed  to  evaluate  forest  and  flood 
relationships.  One  such  study  would  measure  water  losses  from  small  forested 
watersheds  5  to  10  acres  in  area,  to  verify,  on  actual  topographic  drainage 
units,  data  obtained  from  the  previously  mentioned  small  plot  studies.  Supple- 
menting this  would  be  a  study  of  rainfall  penetration  and  retention  on  typical 
soil  profiles,  to  determine  whether  soils  of  this  region  are  capable  of  either 
retaining  large  quantities  of  rainfall  or  disposing  of  it  through  deep  infiltra- 
tion; in  other  words,  whether  soils  protected  by  a  plant  cover  would  effectively 
dispose  of  water  so  that  it  would  not  augment  flood  volumes.  In  another  study 
relating  to  the  influence  of  forest  cover  on  ground-water  yields,  the  flow  of 
living  springs  would  be  measured  prior  to  and  after  altering  cover  conditions 
by  several  treatments.    - 

OTHER  WORK  CENTERS 

During  1935,  extensive  surveys  were  made  in  certain  portions  of  the  Sta- 
tion's territory  to  observe  watershed  conditions  and  to  determine  what  watershed 
problems  are  most  in  need  of  investigation.  These  surveys  covered  portions  of 
the  Piedmont,  Mountain,  and  Coastal  Plain  sections  of  Georgia,  Alabama,  and 
Mississippi.  In  the  Ouachita  highlands  of  Arkansas,  more  detailed  observations 
were  made  of  the  factors  affecting  stream  behavior,  including  cover  types,  geo- 
logic factors,   fire,   timber-utilization  practices,  and  human  activities. 

'  The  major  watershed  problems  of  the  Ouachita  region  were  found  to  orig- 
inate from  (1)  an  erratic  flow  of  streams  manifested  by  damaging  floods  and 
poorly  maintained  flow,  (2)  prevalence  of  thin,  unproductive  soils,  and  (3)  ex- 
cessive surface  washing  and  wastage  on  agricultural  soils.  This  survey  indi- 
cated that  of  the  factors  conceivably  affecting  forested  mountain  watersheds, 
fire  and  timber-utilization  practices  need  study. 
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Following  the  Ouachita  region  survey,  preliminary  plans  were  developed 
for  the  initiation  and  conduct  of  a  comprehensive  watershed  study  in  this  region 
to  determine  the  influence  of  forest  cover  on  soils  and  stream  behavior,  and  to 
furnish  answers  to  the  following  questions:  (1)  To  what  extent  and  in  what 
manner  do  timber-utilization  practices  affect  watershed  values?  (2)  How  do 
fires  affect  soil  and  water  resources  and  how  essential  is  intensive  fire  pro- 
tection in  relation  to  the  maintenance  of  watershed  values? 

Several  prospective  experimental-forest  areas  on  the  Ouachita  National 
Forest  have  been  tentatively  selected  for  an  intensive  watershed  study  to  be 
started  when  funds  become  available.  Such  a  study  would  include  observations 
during  a  preliminary  period  of  several  years  on  relatively  small  watershed  units 
composing  one  or  more  headwater  drainage  systems,  data  being  taken  on  plant 
cover,  climate,  ground  water,  and  streamflow.  The  forest  and  plant  cover  would 
then  be  altered,  the  treatment  conforming  to  forest-management  and  utilization 
practices.  Investigations  would  include  (1)  an  accurate  survey  and  cover-type 
inventory,  (2)  measurement  of  rainfall  and  related  climatic  factors,  (3)  mea- 
surement of  streamflow,  and  (4)  the  collection  of  data  from  a  number  of  supple- 
mental ground-water  studies  employing  small  run-off  plots,  small  topographic 
drainage  units,    run-off  percolation  plots,    soil   sampling  pits,   and  test  wells. 

FOREST  ECONOMICS 

FINANCIAL  ASPECTS  OF   PRIVATE   FORESTRY 

During  1935  the  Financial  Aspects  project  continued  investigations  on 
income,  costs,  and  most  profitable  methods  for  sustained-yield  management  of 
southern  forests.  Some  of  the  large  forest-land  owners  in  the  South  are  putting 
their  properties  under  sustained-yield  management  and  many  others  are  becoming 
interested  in  doing  so.  Before  changing  over  to  this  new  method  of  managing 
their  properties,  forest  owners  need  to  determine:  (1)  the  volume  and  value  of 
stumpage  that  can  be  cut,  or  of  finished  forest  products  that  can  be  manufactured 
annually,  without  reducing  the  growth  capacity  of  their  forests;  (2)  costs  and 
methods  of  timber  management,  including  timber  inventory,  growth  and  yield 
determinations,  marking,  protection,  and  taxes;  (3)  costs  and  methods  of  cutting 
designated  trees  and  transporting  raw  forest  products  to  the  manufacturing  plant; 
(4)  costs  and  methods  of  manufacturing  into  finished  forest  products;  (5)  net 
returns  from  sustained-yield  forest  management. 

In  order  to  make  the  most  out  of  its  limited  funds,  the  Station's  efforts 
were  concentrated  on  the  Crossett  Experimental  Forest  and  surrounding  forest 
land  near  Crossett,  Ark.,  which  is  representative  of  a  large  part  of  the  lob- 
lolly-shortleaf  pine-hardwood  region  west  of  the  Mississippi  River;  and  in  south- 
ern Georgia  and  northern  Florida,  which  is  typical  of  the  longleaf-slash  pine 
naval -stores  region.  In  these  two  forest  regions,  forest  and  economic  condi- 
tions are  generally  favorable  for  profitable  sustained-yield  forest  management. 

The  following  economics  studies  are  now  under  way  in  these  two  forest 
regions: 


i •.;/-•.   '■>•'!     '  .'  i         i_       Loblolly-Shortleaf  Pine-Hardwood   Forest   Region 

1.  Selective  timber  management  in  second-growth  loblolly  and  shortleaf  pine.  Second- 
growth  stands  in  the  loblolly-shortleaf  pine-hardwood  region  have  generally 
developed  following  the  logging  of  the  original -growth  timber,  and  present 
stands  are  commonly  made  up  of  trees  of  many  sizes.  In  order  to  log  these 
stands  so  as  to  provide  for  successive  future  cuts,  it  is  necessary  to  remove 
trees  that  are  financially  mature,  and  also  at  the  same  time  take  out  trees 
which,  because  of  crook  or  defect,  will  not  pay  to  be  left  for  further  growth. 
This  kind  of  a  cut  in  such  stands  usually  removes  only  a  small  volume  of  the 
merchantable  material  present.  Truck  logging  rather  than  railroad  logging  is 
generally  necessary  if  such  operations  are  to  be  profitable. 

I"'"'  To  determine  whether  the  removal  of  small  volumes  per  acre  is  feasible, 
a  selective-logging  study  was  started  in  a  second-growth  loblolly-shortleaf  pine 
stand  averaging  about  5,000  feet  per  acre  and  various  volumes  ranging  from  a 
minimum  of  500  board  feet  to  a  maximum  of  4,000  board  feet  per  acre  were  re- 
moved. An  accurate  record  was  kept  of  all  costs.  A  preliminary  analysis  of 
the  data  indicates  that  as  little  as  500  board  feet  per  acre  can  be  removed  from 
such  second-growth  stands  at  a  profit.  The  actual  cost  of  truck  logging,  with 
an  average  haul  of  5  miles  (but  not  including  an  allowance  for  profit  to  the 
contractor)  amounted  to  about  $3  per  thousand  feet  log  scale  during  dry  weather. 
The  cost  was  only  slightly  increased  when  the  smaller  volumes  per  acre  were 
removed.  During  wet  weather  logging  costs  increased  by  about  50  percent  and 
during  periods  of  heavy  rains  logging  was  impossible.  Provision  for  keeping 
the  mill  supplied  with  logs  during  wet  periods  can  be  made  by  banking  a  supply 
of  logs  just  ahead  of  the  normal  wet  season  or  by  logging  only  near  gravel  roads 
during  wet  weather.  The  damage  to  the  residual  stand  as  a  result  of  selective 
logging   in  second-growth  stands  was  very  slight,    probably  not  over  2  percent. 

M  When  the  logs  from  the  selectively  cut  areas  were  cut  into  lumber  at  the 
mill,  it  was  found  that  the  smaller  pine  logs,  especially  top  logs,  failed  to 
produce  lumber  of  sufficient  value  to  equal  the  costs  of  logging  and  manufac- 
turing. However,  when  cut  into  pulpwood  these  logs  were  found  to  pay  their 
way.  A  surprisingly  large  percentage  of  the  hardwood  logs  were  also  logged 
and  manufactured  at  a  loss.  This  was  because  of  the  large  amount  of  crook  and 
defect  present.  The  value  of  lumber  cut  from  pine  logs  ranged  from  $20  per 
thousand  feet  for  grade  4  logs  to  $30  for  grade  1  logs.  Where  pulpwood  was  cut 
from  the  tops  and  from  defective  trees,  after  allowing  50  cents  for  stumpage  and 
the  necessary  costs  for  hauling,  cutters  could  earn  about  $1.50  per  8-hour  day. 

'  '  The  results  of  the  Station's  economics  studies  have  been  made  available 
to  many  timber  land  owners  in  this  region.  One  large  lumber  company  has  worked 
out  the  increment  and  the  allowable  cut  for  its  second-growth  pine  stands  and 
is  marking  all  timber  before  cutting,  based  on  a  100  percent  inventory  of  trees 
12  inches  and  over  in  diameter,  for  both  trees  to  be  cut  and  those  to  be  left. 
This  company  has  found  that  selective  timber  management  can  be  practiced  at  a 
profit  and  that  it  will  provide,  by  leaving  a  residual  stand  of  high-grade,  fast- 
growing  timber,  for  future  cuts  at  10-year  intervals.  :  ..s.i.j- 
During  1936  a  similar  study,  using  tractors  instead  of  trucks,  is  planned. 


2.  Selective  timber  manayement  in  virgin  loblolly  and  -shorileaf  jmu'  stands.  As  the 
result  of  a  Station  studj^  of  allowable  cut  based  on  growth  in  virgin  loblolly- 
shortleaf  pine,  a  large  company  adopted  the  system  of  selective  timber  manage- 
ment for  its  remaining  virgin  timber  stands.  The  tract  is  being  logged  by  rail- 
road during  the  winter  months  when  truck  logging  is  impossible.  By  cutting  to 
a  flexible  24-inch  diameter  limit,  and  removing  about  50  percent  of  the  saw- 
timber  volume,  costs  of  logging  are  slightly  more  than  when  cutting  to  a  14- inch 
d.b.h.  limit,  as  was  the  previous  practice.  Costs  are  very  little  more  because 
fewer  spurs  are  necessary  where  more  of  a  stand  is  left  uncut  and  also  because 
the  average  log  is  of  considerably  larger  size  than  when  cutting  to  a  14- inch 
diameter  limit. 

In  the  sawmill  the  cost  of  manufacturing  logs  of  the  larger  average  size 
obtained  under  selective  logging  is  considerably  less  than  cutting  to  lower  di- 
ameter limits.  However,  the  percentage  of  B  &  B  grade  of  lumber  was  slightly 
less  from  selectively  cut  virgin  timber  stands.  This  is  due  to  the  preponderance 
of  overmature  and  defective  trees,  as  many  of  the  rapidly  growing  highest-grade 
trees  were  reserved  for  future  cuts,  to  be  made  at  10-year  intervals.  By  cutting 
selectively  it  will  be  possible  to  produce  high-grade  materials  in  the  future 
which  would  not  be  possible  if  these  cuts  were  to  come  entirely  from  second- 
growth  stands. 

During  1936  the  feasibility  of  logging  with  wide-tread  tractors  during  both 
wet  and  dry  seasons  will  be  studied. 

3.  SuHtained-yield  management  of  second -growth  loblolly  and  shortleaf  pine.  Many 
lumbermen  and  other  forest- land  owners  in  the  loblolly-shortleaf  pine  region 
are  interested  in  the  possibilities  of  sustained-yield  management,  but  are  con- 
fused as  to  the  exact  methods  to  follow  and  the  financial  possibilities  of  such 
a  venture.  In  order  to  determine  these  facts,  approximately  1,000  acres  of 
second-growth  loblolly  and  shortleaf  pine  on  the  Crossett  Experimental  Forest 
near  Crossett,  Ark.,  have  been  set  aside  for  intensive  demonstration  and  study. 
An  inventory  and  growth  study  on  this  area  was  made  in  1934.  .. 

On  this  1,000  acres  the  stand  averages  5,000  feet  per  acre  (International 
rule),  varying  on  different  40-acre  blocks  from  3,000  to  9,000  feet  per  acre. 
The  total  volume  is  estimated  at  5,290,000  feet  board  measure,  of  which  about 
one  fifth  is  in  hardwoods.  Of  the  merchantable  pine  volume,  29  percent  is  in 
trees  17  inches  d.b.h.  or  larger  and  69  percent  of  the  hardwood  volume  is  in 
trees  over  17  inches  in  diameter,  thus  providing  the  basis  for  an  initial  cutting 
in  the  near  future.  The  site  is  of  good  quality  for  growth  of  pine  timber,  lob- 
lolly pines  reaching  75  to  85  feet  in  height  in  50  years.  Diameter  growth  has 
slowed  down  somewhat  in  the  last  10  years,  but  is  satisfactory.  The  4-  to  9- 
inch  trees  are  growing  at  a  rate  requiring  about  5  years  to  increase  1  inch  in 
diameter,  the  10-  to  14- inch  trees  are  growing  somewhat  faster,  and  above  14 
inches  only  about  4  years  are  required  to  increase  1   inch  in  diameter. 

'  With  this  as  a  basis,  practical   methods  of  determining  growth  and  allow- 

able cut  will  be  developed  to  guide  forest-land  owners  for  similar  work  on  their 
own  lands.  Careful  records  will  be  kept  of  all  costs  and  returns  from  operations 
on  this  experimental  forest.    In  a  few  years  the  experimental  forest  should  serve 


as  a  practical  demonstration  of  sustained-yield  management,  and  a  record  of 
costs  and  returns  will   be  available  to  anyone  who  wishes  to   look   into  them. 
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'      '>'■'.)''  I  II.      Slash-Longleaf  Pine  Naval-stores  Region 

'••;■  1.  Utilization  of  worked-out  turpentined  treea  for  pulpwood.  One  of  the  most  im- 
portant problems  in  forest  management  in  the  naval -stores  region  is  the  removal 
and  utilization  of  worked-out  turpentined  trees.  Recently  much  interest  has 
been  expressed  in  the  development  of  pulp  and  paper  plants  and  this  may  prove 
a  very  important  outlet  for  this  worked-out  turpentine  timber. 

In  order  to  determine  the  financial  possibilities  of  cutting  worked-out 
timber  for  pulpwood,  a  study  was  made  of  pulpwood  production  adjacent  to  an 
established  paper  mill  in  this  region.  This  study  showed  that  current  stumpage 
prices  for  pulpwood  range  from  50  cents  to  $1.25  per  cord  of  160  cubic  feet. 
It  was  also  found  that  prices  for  pulpwood  delivered  at  the  paper  plant  were 
about  $5.00  per  cord. 

-i '•  Cutting  and  penning  costs  varied  from  $1.28  per  cord  for  trees  of  5-inch 
d.b.h.  to  62  cents  for  trees  of  14-inch  d.b.h.  These  costs  are  based  on  the 
contractor's  costs,  which  include  labor,  tools,  and  supervision  of  the  foreman. 
Trucking  cost  per  cord  for  a  12-mile  haul  was  $1.39  and  for  a  26-mile  haul, 
$2.63.  Considering  all  costs,  there  was  left  for  the  12-mile  haul  $2.38  per 
cord  for  profit  and  stumpage  from  trees  5  inches  d.b.h.  as  compared  to  $3.05 
per  cord  for  14- inch  trees.  In  the  26-mile  haul  the  margin  for  profit  and 
stumpage  for  the  same  range  of  trees  was  between  $1.10  and  $1.76  per  cord  of 
160  cubic  feet  of  rough  wood.  All  tree  size  classes  studied  showed  a  positive 
stumpage  and  profit  value,  although  naturally  the  larger  diameters  showed  a 
much  greater  margin  than  did  the  smaller  diameters.  This  study,  however,  in- 
cluded utilization  but  did  not  take  into  consideration  costs  of  producing  the 
stumpage.  . 
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2.  Utilization  of  worhed-oiit  turpentined  trees'  for  stave  holts.  Analysis  of  the  data 
from  a  preliminary  investigation  of  the  costs  and  returns  of  utilizing  worked- 
out  turpentined  trees  for  rosin  barrels  in  southeast  Georgia  indicates  that  size 
of  tree  has  a  marked  effect  upon  cutting  and  manufacturing  costs.  Cutting 
costs  varied  from  $1.54  per  hundred  cubic  feet  of  rough  wood,  including  bark 
(equivalent  to  1.25  stacked  cords  of  38-inch  wood),  for  trees  8  inches  d.b.h. 
cut  to  a  5-inch  top,  to  $1.06  for  trees  13  inches  d.b.h.  cut  to  a  7-inch  top. 
Costs  of  manufacture  varied  between  $2.87  and  $1.84  for  similar  tree  sizes. 
Elements  of  costs  in  transportation  are  only  slightly  affected  by  size  of  tree, 
varying  within  the  narrow  limits  of  $1.54  to  $1.46  per  hundred  cubic  feet. 

The  values  of  trees  for  stave-bolt  wood  when  calculated  according  to  the 
current  sales  price  of  barrel  staves  (35  cents  per  barrel)  ranged  from  $4.95  to 
$5.44  per  100  cubic  feet  of  rough  wood  from  8-  and  13- inch  trees,  respectively. 
The  margin  for  stumpage,  risk,  and  profit,  which  is  the  difference  between 
sales  price  and  production  costs,  was  negative  for  trees  below  10  inches  d.b.h. 
For  trees  10  inches  and  over,  the  margin  for  stumpage,  risk,  and  profit  increased 
with  tree  diameter  from  7  cents  per  hundred  cubic  feet  for  10- inch  trees  cut  to 
a  6 -inch  top  to  $1.08  for  13- inch  trees  cut  to  a  7- inch  top.     This  small  margin 
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indicates  that  the  current  stumpage  prices  of  $1.00  to  $1.25  per  hundred  cubic 
feet  are  too  high  for  profitable  operation  in  this  class  of  timber.  The  results 
from  this  study  are  now  being  checked  on  other  operations. 

During  1936  it  is  planned  to  study  the  utilization  of  worked-out  turpen- 
tined trees  for  lumber  and  other  products. 

3.  Smtained-yield  management  for  naval  store^^  in  the  hngleaf  and  slash  pine  of  the 
Southeast.  An  intensive  inventory  and  growth  study  on  a  sample  500  acres  in  south 
Georgia  showed  that  when  turpentining  is  begun  at  9-inch  d.b.h.,  trees  can  be 
worked  profitably  for  the  next  10  years  continuously,  using  5  years  to  each  face 
without  any  rest  period  between  faces.  If  trees  were  not  turpentined  until  they 
attained  a  size  of  11  inches  d.b.h.  it  would  allow  3  faces  to  be  worked  for  a 
total  period  of  15  consecutive  years.  These  larger  trees  would  produce  greater 
yields  per  face  and  their  value  for  lumber  and  other  products  after  being  worked 
out  for  turpentine  would  also  be  much  greater  than  if  turpentining  is  begun  at 
9  inches. 

During  1936  it  is  planned  to  continue  study  of  costs  and  returns  from 
turpentining  trees  of  different  sizes  and  to  start  a  new  study  of  costs  and  re- 
turns to  be  obtained  from  stands  varying  in  numbers  of  working  trees  per  acre. 

NEW   PUBLIC  DOMAIN 

The  problems  under  the  New  Public  Domain-Land  Use  Project  include: 
(1)  the  relation  of  land  ownership,  tax  delinquency,  valuation,  taxation,  and 
public  finance  to  forest- land  use;  and  (2)  the  extent,  location,  and  current 
status  of  tax  delinquency  in  the  South. 

In  the  first  study,  detailed  data  were  obtained  during  1934-35  by  field 
studies  made  in  11  counties  in  Florida  and  9  in  Georgia.  These  data  cover  the 
following  areas  of  rural  land: 

Florida  4,593,238  acres 

Georgia         3,  172,263  acres 

Total  7,765,501  acres. 

The  data  are  being  analyzed  and  reports  prepared  under  the  titles  "The 
Status,  Cost,  and  Stability  of  Land  Ownership"  and  "Governmental  Organization 
and  Public  Finance  in  Relation  to  Land  Use"  for  the  areas  studied  in  each  of 
these  two  States. 

The  data  on  Florida  Survey  Unit  t^I  (21  counties  in  northeast  Florida) 
show  that:  (1)  there  was  relative  uniformity  in  the  8  counties  studied,  as  to 
size  of  rural  properties  held  respectively  by  farmers,  by  real -estate  operators, 
and  by  miscellaneous  types  of  owners;  (2)  properties  held  by  real -estate  opera- 
tors, naval -stores  operators,  and  lumbermen  averaged  more  than  1,000  acres  each, 
while  properties  held  by  other  types  of  owners  averaged  less  than  200  acres 
each;  (3)  more  than  90  percent  of  the  total  number  of  properties  were  50  acres 
or  less  in  area. 


■■■;■■'•  Farmer-owned  properties  tended  to  be  assessed  higher  than  those  of  other 
owners,  with  the  exception  of  those  owned  by  merchants  and  professional  men, 
and  by  banks,  loan  and  insurance  companies,  owing  to  the  effect  of  improvements 
on  the  valuation  of  small  properties,  and  to  a  more  accurate  assessment  by  the 
individual  farmer  than  by  the  larger  property  holders.  The  tax  per  acre  on 
property  held  by  lumbermen  and  naval -stores  operators  varied  considerably  in 
the  several  counties,  being  highest  (23  to  31  cents)  in  the  nonlumber  counties 
such  as  Suwannee  and  Alachua,  and  lowest  (7-1/2  to  9-1/2  cents,)  in  the  East 
Coast  counties  where  taxes  in  general  were  highest.  In  general,  the  relation 
of  tax  per  acre  to  rural  land  use  appeared  normal  and  equitable,  improved  farm 
land  being  taxed  highest,  followed  in  order  by  speculative  land,  timbered  land, 
unimproved  farm  land,  and  cut -over  land. 

'  •'''  Forty-one  percent  of  Florida  Survey  Unit  §\  (4,046,738  acres)  was  in  tax 
default  for  3  or  more  years  as  of  August  1934.  Most  of  this  default  lay  in  the 
East  Coast  counties,  and  in  Taylor  County  on  the  Gulf  Coast,  although  no  county 
had  less  than  5.3  percent  of  its  area  in  default.  In  the  8  counties  studied  in 
the  unit,  relative  stability  of  ownership  among  the  various  types  of  landowners 
ranked  in  ascending  order  roughly  as  follows:  real-estate  operators,  "unknown" 
owners,  naval -stores  operators,  lumbermen,  "miscellaneous"  owners,  farmers, 
merchants  and  professional  men,   banks,    loan  and  insurance  companies. 

In  the  second  study,  it  was  found  that  in  1934  the  total  area  in  tax  de- 
fault for  3  or  more  years  in  the  States  from  Florida  to  eastern  Texas  and  in- 
cluding Arkansas  and  eastern  Oklahoma  exceeded  31,500,000  acres,  of  which  more 
than  19,600,000  acres  (62  percent)  were  forest  land.  The  forest  area  estimated 
to  be  in  chronic  tax  default  in  each  State  in  1934  was  as  follows: 


t')    re. 


Florida 

7,925,000  ; 

acres 

Eastern  Oklahoma 

2,815,000 

II 

Georgia 

2,700,000 

■■.  '?  , 

Eastern  Texas 

2,610,000 

II 

Louisiana 

1,720,000 

It      ;■ 

Arkansas       ''  -  '^^'  ^''^''-  - 

-       965,000 

■           »» 

Mississippi 

800,000 

II 

Alabama 

80,000 

M 

Total 

19,615,000 

II 

A  paper  on  "Tax  Delinquency  of  Forest  Land  in  Arkansas,  1932-33"  will 
be  published  shortly  as  a  bulletin  by  the  Arkansas  Agricultural  Experiment 
Station,  which  cooperated  in  the  study. 

;.*<;,  Plans  for  1936  include,  in  order  of  priority:  (1)  the  analyzing  and  re- 
porting on  field  data  obtained  in  the  study  of  land  ownership  and  public  finance 
in  Florida  and  Georgia;  (2)  extension  of  field  work  in  the  same  study  to  other 
States,  if  funds  are  available;  and  (3)  the  continuation  of  the  study  of  the 
extent  and  location  of  tax-delinquent  land  in  the  South  and  what  can  be  done 
about  it. 


FOREST  SURVEY 

The  Forest  Survey  of  the  United  States  as  authorized  by  the  McSweeney- 
McNary  Act  of  May  22,  1928,  was  initiated  in  the  South  in  the  latter  part  of 
1930.  It  includes  an  authoritative  nation-wide  inventory  of  the  extent,  location, 
and  condition  of  forest  lands;  the  quantity,  kinds,  quality,  and  availability  of 
timber  now  standing  on  these  lands;  the  rate  of  depletion  through  cutting,  fire, 
insects,  disease,  and  other  causes;  the  current  and  probable  future  rate  of  timber 
growth  and  the  productive  capacity  of  forest  area;  and  the  present  and  probable 
future  need  for  forest  products  in  the  different  parts  of  the  country  by  all  classes 
of  consumers,  including  many  major  industries.  It  also  includes  analysis  of 
the  relation  of  these  findings  to  one  another  and  to  other  economic  factors  as  a 
basis  in  formulating  policies,  principles,  and  plans  of  forest-land  utilization. 
It  involves  both  field  inventories  and  the  adjustment  and  compilation  of  exist- 
ing data  from  many  sources. -  --. -.       ..-..- 

The  Forest  Survey  field  work  in  the  South  has  been  progressing  on  a  sub- 
stantial Scale  during  the  last  3  years.  Major  emphasis  has  been  placed  on  the 
line-plot  inventory  work  in  order  that  basic  information  could  be  obtained  from 
all  parts  of  the  South  within  a  relatively  short  time.  Preliminary  data  have 
been  released  in  condensed  form  as  rapidly  as  reports  could  be  prepared. 

The  progress  of  the  Survey  activities  to  December  31,  1935,  is  summarized 
in  the  following  table: 

Progress  Report  of  the  Southern  Forest  Survey  as  of  December  31.   1935 


Inter- 

pretive 

Survey 

Field 

Computing 

and  unit 

Total 

Releases 

State 

Units 

Area 

work 

work 

report 

completed 

published 

completed 

completed 

writing 
completed 

weighted 

Number 


Acres 


Percent 


Number 


Alabama 

Arkansas 

Florida 

Georgia 

Louisiana 

Mississippi 

Oklahoma 

S.  Carolina 

Texas 

Tennessee - 


6 
4 
3 

5 
5 
5 
1 
3 
2 


32,816,500 
26,898,000 
34,848,000 
36,787,600 
31,077,100 
29,664,600 
4,026,200 
18,163,900 
18,515,900 


83 

75 

68 

90 

100 

100 

0 

33 
100 


24 
14 
35 
22 
34 
46 
0 
12 
29 


1 
2 
7 
3 
2 
12 
0 
1 
2 


38 
32 
38 
40 
47 
55 
0 
16 
46 


1 
0 
2 
7 
0 
2 
0 
2 
1 


Virginia'         1 

1,852,400 

100 

90 

45 

80 

1 

Total                  35 

234,650,200 

16 

Average  (weighted) 

81 

28 

4 

39 

Norris  Dam  Watershed, 


The  field  force  on  January  1,  1935,  included  25  line-plot  crews  of  3  men 
each;  in  July  1935  this  group  was  cut  to  14  crews  because  of  curtailment  in 
emergency  funds.  At  about  the  same  time  the  field  force  assigned  to  industrial 
investigations  was  somewhat  increased.  There  are  3  separate  regional  groups 
handling  the  bottom  land -hardwood,  pine -hardwood,  and  naval -stores  regions, 
respectively.  The  Survey  computing  section  was  increased  during  1935  by 
several  operators  to  speed  up  the  office  end  of  the  work. 

As  the  field  data  accumulate  and  are  analyzed  it  is  possible  to  obtain, 
for  the  first  time,  a  definite  appraisal  of  the  forest  situation  in  the  South. 
The  following  table  gives  a  general  idea  of  land  uses  as  found  in  the  Survey 
units  completed  to  date: 

'  .;      - f         ,•  Land-use  Classes  in  JS  Survey  Units 


State 
and 
Unit 


Forest 
land 


1.;  .J  ■.  '    .-JUS     .J  I  ,/ 


Agricultural  land 


Cultivated 


Idle  and 
abandoned 


Pasture 


Other 
land, 

prairie, 
town 

rights-of- 
way, 
etc. 


Total 


Alabama ' 

Units  1  &  2     5,732,000       1,572,600 


Florida  ^  '"> 

Unit  1  7,378,900  950,800 

Georgia 

Units  1  &  2   10,076,600      4,109,400 

;  !  :.  ■       ■  ■  ' 

Louisiana 

Units  1&4      4,090,600       1,198,900 

Mississippi 

Units  1,  2,  4    9,616,500      5,958,000 

S.  Carolina 

Unit  1  ,  2,993,000       1,447,400 

Texas  Unit  1    6,621,200       1,278,900 

Tennessee - 


■ Acres 

301,900  247,500  265,100  8,119,100 

443,900  48,100  693,900  9,515,600 

562,700  82,600  465,800  15,297,100 

i  I        .;  i  1 

113,800  113,900  169,900  5,687,100 

1,341,700  1,185,600  513,100  18,614,900 

379,300  31,400  335,800  5,186,900 

252,900  1,198,400  542,400  9,893,800 


'  Virginia 2   885,800 

440,600 

56,900 

419,000 

50,100 

1,852,400 

Total   47,394,600 

16,956,600 

3,453,100 

3,326,500 

3,036,100 

74,166,900 

Percent          -  — 
of  total    64 

23 

5 

4 

4 

100 

'  Exclusive  of  Geneva  and  Houston 
^Norris  Dam  Watershed. 


Counties,  in  Unit  1,  Alabama. 


Forest  Conditions 

'  To  obtain  a  better  picture  of  the  forest  situation  as  a  whole,  the  produc- 

tive forest  acreage  of  13  Survey  units  has  been  subdivided  into  classes  based 
on  age,  size,  quality,  and  degree  of  cutting: 


Forest  area  by  condition  ' 

! 

State 
and 

1        '          ■            ' 

Old  growth 

Sawlog  size 
second    growth 

Under 
sawlog  size 
second 
growth 
and 
reproduc- 
tion 

Clear-cut 

Unit 

Uncut 

Partly 
cut 

Uncut 

Partly 
cut 

and 
fire-killed 

Alabama^ 
Units  1  &  2 

253,600 

Florida 

Unit  1 

637,100 

Georgia 
Units  1  &  2 

515,400 

Louisiana 
Units  1  &  4 

635,900 

Mississippi 
Units  1,  2,  4 

241,600 

S.  Carolina 

Unit  1 

217,800 

Texas  Unit  1 

504,900 

Tennessee - 
Virginia  ^ 

22,400 

Aere>i 

738,800       1,390,700        392,400 


2,587,600   366,600 


870,400   1,513,000    146,600   3,063,800  1,066,800 


1,100  900   2,881,000    477,500   4,382,300    713,100 


949,100    860,600    236,000   1,115,300    268,400 


747,800   1,995,500    901,500   4,977,100   753,000 


233,900   1,106,700    227,400 
563,600   2,493,000    896,200 

168,500    193,800    114,900 


1,190,300    16,900 
1,935,700    216,100 


383,700 


800 


Total        3,028,700    5,373,000    12,434,300      3,392,500     19,635,800     3,401,700 


Percent 
of  total 


11 


27 


43 


'  Excludes    128,600   acres   of  nonproductive    forest    land. 
^Exclusive   of  Geneva  and  Houston   Counties,    in  Unit    1,    Alabama. 
^Norris  Dam  Watershed. 


Naval  Stotes 

As  line-plot  work  in  the  naval-stores  units  was  completed,  field  data  in 
the  more  important  regions  were  assembled  and  the  basic  inventory  data  re- 
leased. A  summation  of  several  of  these  reports  covering  the  active  naval- 
Stores  belt  east  of  the  Mississippi  River  is  given: 

, Navalr40:es_jStatistksy  Season  1934-85 ._ 


State 

Survey 
Unit 

Area  of 

turpentine 

types 

Area 
working 

i" 

Number  of 
cups  hung 

Number 

of 

tur- 

Number 
of    gum 
produc- 

Number 

of 
units 
pro- 
duced ' 

Number 

em- 
ployed 

and 
,    Unit 

pen- 
tine 
stills 

ers 
with- 
out 

in 
pro- 
duc- 

)     ■■-■.»■«■ 

stills 

tion 

.-.  ■.-(.••.».■ 

Number 

--'Acres 

Thousands 

S.  Carolina 

1 

1,433,000 

233,900 

4,700 

51 

380 

15,910      1,410 

Georgia 

1,  2 

7,961,300 

3,919,800 

66,800 

629 

8,800 

287,200  20,040 

Florida 

1 

5,190,200 

1,381,300 

19,200 

170 

30 

81,610     5,760 

Florida) 
Alabama) ^ 

2) 

1) 

7,073,800 

1,510,000 

24,400 

234 

1,530 

86,030    7,320 

Louisiana) 
Mississippi) 

4) 
4) 

3,711,600 

236,300 

3,600 

22 

510 

13,700     1,080 

Total     ... 

('■.'.  . 

25,369,900 

7,281,300 

118,700 

1,106    11,250      ^ 

184,450  35,610 

'a    naval-stores   unit    is   made    up    of   one   50-gallon  barrel    of    turpentine   and    three 

and   one-third    500-pound    (gross)   barrels   of    rosin. 
^Includes  Houston  and  Geneva   Counties,    Alabama. 

Pulpwood 

'• Recent  activity  in  the  paper  industry  has  focused  public  attention  on 

the  southern  pine  forests  as  a  permanent  source  of  raw  material.  The  follow- 
ing table  summarizes  the  growing  stock  of  timber  of  species  used  for  pulping, 
in  12  Survey  units: 


i<i 


Total  Fared  Growing  Stock 


State 

Survey 
Unit 

Pine 
pulpwood 

Hardwood 
pulpwood 

Total 
pulpwood 

Productive 
forest    area 

Average 
stand 

Number 
1 

Thousand  cords 
12,516 

Acres 
6,589,500 

Cords  per  acre 
8.4 

Texas 

42,658 

55,174 

S,  Carolina 

1 

17,451 

10,718 

28,169 

2,993,000 

9.4 

Florida 

1,  2 

35,873 

16,455 

52,328 

13,315,200 

3.9 

Alabama' 

1,  2 

26,374 

11,018 

37,392 

5,729,700 

6.5 

Georgia 

.1.  2 

43,010 

118,596 

61,606 

9,990,200 

6.2 

Mississippi 

2,  3, 
4 

4 

53,539 

29,567 

83,106 

13,906,000 

6.0 

Louisiana 

7,128 

4,526 

11,654 

1,624,000 

7.2 

Total 

226,033 

103,396 

329,429 

54,147,800 

6.1 

'Does  not    include  Houston   and  Geneva   Counties,    Alabama. 

Continuing  the  policy  of  releasing  basic  data  on  a  Survey  unit  as 
soon  as  possible  after  the  field  inventory  is  completed,  Releases  Nos.  7  to 
17,  inclusive,  were  prepared  and  distributed  in  1935.  A  brief  report  on  the 
expansion  of  the  pulp  and  paper  industry,  based  on  Survey  figures,  was  re- 
leased in  September. 

COOPERATING  AGENCIES 

BUREAU  OF   PLANT  INDUSTRY 


Forest  Pathology 


Brown-spot  needle  disease 


The  investigation  of  the  brown-spot  needle  disease  of  longleaf  pine 
seedlings  continued  as  the  main  project.  This  study  is  divided  into  two  sepa- 
rate investigations:  (1)  the  effect  of  the  disease  on  seedling  development  and 
(2)  the  use  of  fire  as  a  method  of  disease  control. 

Siggers  took  leave  of  absence  from  the  Station  January  1  to  June  30, 
1935,  to  take  graduate  work  at  the  University  of  Minnesota,  and  no  new  phases 
of  this  project  were  started  during  that  period. 

An  examination  of  a  longleaf  pine  plantation  on  the  Choctawhatchee 
National  Forest,  in  western  Florida,  where  the  brown-spot  disease  has  been 
controlled  by  spraying  during  the  past  three  seasons  (1933-35),  showed  eight 
times  more  disease  on  the  foliage  of  unsprayed  seedlings  than  on  that  of  the 
sprayed. 


QV  r  ^rxiLiiu  i^±i:i.    r\i-^  1^  <^  rL  xj    ±\  ili  ±  \j  j.\i  ^ 


Studies  at  Bogalusa  showed  that  a  spray  treatment  of  one  season  reduces 
infection  on  foliage  of  the  following  growing  season.  Two  sets  of  planted  seed- 
lings were  treated  in  the  same  way  in  1934,  except  that  one  lot  was  sprayed  in 
November  and  the  other  left  unsprayed.  During  the  following  seven  months  no 
control  measures  were  taken.  In  July  1935  the  foliage  of  seedlings  that  were 
sprayed  in  November  1934  had  an  average  infection  of  3.3  percent  compared 
with  an  8.6  percent  infection  on  needles  of  the  unsprayed  lot. 

Studies  of  the  effect  of  the  disease  on  seedling  growth  have  been  carried 
on  during  the  last  several  years  by  spraying  at  frequent  intervals.  Longleaf 
seedlings  that  have  been  sprayed  for  six  consecutive  seasons,  ever  since  they 
were  first  planted  in  the  field,  averaged  90  inches  in  height  by  the  end  of  the 
seventh  season  (1935),  whereas  height  of  unsprayed  diseased  seedlings  of  the 
same  age  in  adjacent  rows  was  only  4.8  inches. 

Nursery  diseases  of  black  locust  >'..:I  v'l'.'.f,)' 

Work  on  nursery  diseases  of  black  locust  was  resumed  in  May  1935  in  co- 
operation with  the  Soil  Conservation  Service  at  the  Robson,  La.,  nursery. 
Treatments  with  bordeaux  mixture  as  a  foliage  spray  were  initiated  and,  later, 
soil  treatments  with  four  chemicals  were  started.  :  Soil  treatments  were  also 
started  at  the  State  Forest  Nursery  at  Woodworth,  La.,  using  12  chemicals. 
Preliminary  observations  showed  that  formaldehyde  was  the  most  effective  chemi- 
cal   in  reducing  the   early   losses   that  usually  occur  in  black  locust  seedbeds. 

Asiatic  chestnut  '     r 

As  part  of  the  program  to  establish  blight-resistant  chestnut  trees  in 
this  country,  Asiatic  chestnut  seedlings  were  grown  and  distributed  from  the 
State  Nursery  at  Woodworth,  La.,  from  1930  to  1934.  A  systematic  study  of  the 
survival  and  growth  of  these  trees  and  the  pathological  factors  affecting  their 
development  is  being  made  currently.  During  1935  eight  of  these  plantations  of 
Asiatic  chestnuts  in  Mississippi  were  examined.  Considerable  variation  was 
found  among  different  plantations  and  even  among  trees  in  the  same  plantation 
due  to  specific  environmental  and  pathological  conditions. 

Forest  Products   Pathology 

..  '  ■  "< 

The  major  products-research  problem  during  1935  was  a  study  of  the  methods 
by  which  sap  stain  is  disseminated  to  the  lumber.  Research  has  also  continued 
on  the  factors  which  influence  the  effectiveness  of  chemical  antistain  treat- 
ments, and  additional  tests  have  been  made  to  determine  the  relative  effective- 
ness of  certain  newly  proposed  chemical  treatments. 

The  results  from  the  dissemination  studies  show  that  an  abundance  of 
stain  spores  (seeds)  are  almost  always  present  in  the  air  in  and  around  the 
sawmills  and  can  get  onto  the  lumber  at  any  stage  in  its  manufacture  and  stor- 
age. Spores  from  20  different  species  of  stain-producing  fungi  have  been  ob- 
tained in  these  studies.  Since  this  stain  inoculum  is  ever  present,  the  lumber 
has  little  chance  to  remain  bright  (free  from  stain  and  mold)  unless  it  is  chemi- 
cally treated  or  dried  rapidly  either  in  the  kiln  or  in  the  drying  yard. 


Considerable  stain  is  spread  through  the  millyard  not  only  by  winds  but 
also  by  various  insects.  Although  certain  beetles  "consciously"  carry  the  stain 
organisms  with  thera,  it  appears  probable  that  any  insect  can  "accidentally"  carry 
stain  inoculum  from  infected  to  noninfected  lumber.  It  has  been  observed  that 
mites,  and  larvae  and  adults  of  certain  insects,  distribute  the  stain  by  getting 
spores  on  their  bodies  and  then  crawling  on  uninfected  wood.  Spiders,  roaches, 
lizards,  and  various  worms  also  accomplish  this  same  "accidental"  stain  dissemi- 
nation. In  fact,  any  object  which  moves  through  the  fruiting  stain  flora  and 
then  comes  in  contact  with  the  surface  of  lumber  can  distribute  the  stain  or- 
ganisms. Green  lumber  is  almost  certain  to  become  stained  unless  the  surface 
can  be  quickly  dried  or  unless  it  is  chemically  treated  with  a  substance  which 
will  prevent  growth  of  the  stain  organisms. 

Considering  mill  practices  which  influence  the  occurrence  of  sap  stain 
in  lumber,  a  number  of  factors  were  noted  which  might  be  responsible  for  poor 
stain  control.   Some  of  these  factors  were: 

1.  Some  mills  do  not  maintain  a  fresh  supply  of  stain-free  logs. 

2.  Dipping  solutions  are  not  always  prepared  or  maintained  at  proper 
strengths. 

3.  Unroofed  vats  allow  dilution  of  the  chemical  by  rain,  and  unroofed 
green  chains  and  unprotected  buggies  allow  rain  washing  of  the  lumber. 

4.  Faulty  vat  construction  allows  some  lumber  to  go  through  the  vat  un- 
dipped or  only  partially  dipped. 

5.  In  some  cases,  especially  at  resaw  or  concentration  yards,  the  lumber 
is  not  dipped  soon  enough  after  it  is  cut. 

6.  In  many  yards,  adequate  foundations  are  not  provided  for  lumber  piles. 

7.  When  continuous  flues  are  not  provided  in  the  piles  the  drying  rate 
is  cut  down  and  stain  is  more  liable  to  occur. 

8.  Adequate  slant  is  not  always  provided  for  the  piles. 

9.  Well -raised  roofs  are  important,  especially  in  rainy  seasons.  Although 
nonelevated  roofs  keep  rain  out  of  the  piles,  they  also  retard  drying 
of  the  lumber  in  the  pile. 

Research  with  new  chemicals  of  possible  value  for  stain  prevention  added 
no  unusually  promising  chemicals  to  the  list  of  possible  stain-control  chemicals 
already  known. 

BUREAU  OF  ENTOMOLOGY  AND  PLANT  QUARANTINE 
Forest  Tree  Insects 

Bark  beetles 

Surveys  have  been  made  of  the  status  of  Ips  bark  beetles  in  the  Gulf 
States  in  relation  to  tornadoes,  fire,  and  summer  cutting.    Very  little  evidence 


has  come  to  light  to  show  that  summer  cutting  is  not  safe,  particularly  when 
rainfall  is  approximately  normal.  Common  errors  of  foresters  engaged  in  control 
operations  were  given  in  Southern  Forestry  Notes  #13.  A  table  was  prepared 
for  use  of  lumbermen  and  foresters,  giving  data  on  the  most  destructive  forest 
insects  common  to  the  South. 

Leaf-cutting  ants  '  •  '    "  *  -^  < 

Early  in  the  spring  of  1935  a  species  of  Atta  caused  considerable  loss  of 
young  longleaf  pine  trees  on  the  Evangeline  Unit  of  the  Kisatchie  National 
Forest  in  central  Louisiana  by  defoliating  the  newly  planted  trees.  Sixty- 
four  percent  of  the  denuded  trees  were  still  alive  in  the  fall  of  1935,  the  sur- 
vival being  correlated  with  quality  of  site---the  better  the  site,  the  better  the 
survival.  Carbon  disulphide  was  used  as  a  control  measure  in  and  around  the 
nests.  This  proved  effective  until  the  young  hardwood  trees  put  out  new  leaves 
in   late  March,    when   the  ants    left   the  pines  and  went  to  this  preferred  food. 

Tip  moths      •  '      ^  ''        '■■'■'  ^'v-^v     \^/:.-ii  /;  ar^-';i?'s:^  ja^    ■'*>, :  '  i  ^(;^ 

It  is  planned  to  institute  some  experimental  plantings  in  1936  to  deter- 
mine   if  damage  from  tip  moth  can  be   lessened   through  silvicultural  methods. 

*^''  '  ■  ,,  '    i. -•'■  i.'  ■'•  ■  Nursery  Insects 

White  grubs 

Very  little  damage  has  been  caused  by  white  grubs  to  pine  seedlings  in 
forest  nurseries  in  the  Gulf  States  during  1934  and  1935,  except  in  Florida. 
A  census  shows  that  at  least  25  species  of  these  insects  occur  in  this  region. 

Crop  insects 

Various  insects  which  normally  feed  on  crops  attacked  young  black  locust 
seedlings  in  forest  nurseries  in  the  Gulf  States  in  1934  and  1935;  such  attacks 
appear  to  be  periodic.         •  <  .^       >■  ;  -.  • 

Papers  outlining  control  measures  for  two  of  the  principal  crop  insects 
which  injure  locust  were  published. 

'         Forest  Products  Insects 

Ambrosia  beetles 


Extensive  experiments  with  different  chemical  sprays  and  dips  have  been 
under  way  in  cooperation  with  large  chemical  companies  and  the  Bureau  of  Plant 
Industry  to  obtain  chemicals  which  will  prevent  insect  attacks  in  green  lumber 
and  green  logs  and  at  the  same  time  prevent  sap  stain.  One  chemical  was  found 
to  be  effective  in  preventing  beetle  attack  to  green  logs  for  periods  up  to  two 
months.  No  chemicals  have  so  far  been  effective  in  preventing  beetle  attack 
to  green  lumber. 


.■:  t 


Cone  insects 

•  Thirty-five  different  species  of  insects  have  been  reared  from  1-  and 
2-year-old  southern  pine  cones  during  1934  and  1935.  Data  are  being  tabulated 
on  the  type  of  injury  and  the  principal  injurious  species. 

Termites 

At  conferences  where  building  officials  of  many  cities  in  the  eastern 
United  States  were  present,  efforts  have  been  made  to  have  city  building  codes 
include  mandatory  provisions  which  would  protect  householders  from  loss  due  to 
termite  attack  to  buildings. 

Model  termiteproof  buildings  have  been  constructed  in  cooperation  with 
the  Southern  Pine  Association  to  demonstrate  simple  and  inexpensive  termite- 
proofing  methods. 

A  map  showing  the  distribution  of  termite  damage  to  buildings  in  New 
Orleans  was  compiled  from  data  in  the  files  of  local  termite-control  operators 
by  students  under  F.E.R.A. 

Detailed  costs  have  been  worked  out  on  the  installation  of  metal  termite 
shields. 

Extensive  experiments  with  soil  poison^  have  been  installed  in  coopera- 
tion with  two  chemical  companies  at  Crown  Point,  near  New  Orleans,  La.  So 
far  one  new  chemical  appears  to  be  very  promising. 

Wood  Preservatives 

Tests  of  the  effectiveness  of  chemical  wood  preservatives  in  protecting 
wood  against  termites  have  been  installed  at  the  Harrison  Experimental  Forest 
near  Saucier,  Miss.  These  tests  will  be  enlarged  from  time  to  time,  and  com- 
plement very  large-scale  tests  already  under  way  all  over  the  world. 

Plans  for  1936  will  be  largely  a  continuation  of  1935  work. 

BUREAU  OF  BIOLOGICAL  SURVEY 

Biological  field  investigations  were  started  when  a  forest  biologist  was 
assigned  to  the  Southern  Station  in  April  1935.  The  first  studies  were  limited 
to  a  determination  of  the  effect  of  rodents  and  birds  on  the  natural  reproduction 
of  longleaf  pine  in  this  region,  and  the  working  out  of  control  measures  that 
would  prevent  the  destruction  of  the  seed  and  seedlings  by  these  agencies.  The 
Harrison  Experimental  Forest  in  southern  Mississippi  was  selected  as  the  most 
advantageous  place  to  carry  on  this  work,  particularly  as  there  was  an  unusually 
heavy  longleaf  seed  crop  on  this  area  in  the  fall  of  1935. 

As  rodents  had  previously  been  blamed  for  much  of  the  destruction  of 
longleaf  seed,  a  study  was  made  of  the  distribution  and  abundance  of  rats  and 
mice  in  typical  cut-over  longleaf  pine  land  where  seed  trees  were  present.  Some 
of  the  results  of  this  study  will  be  briefly  summarized  here. 


The  procedure  followed  was  one  that  has  been  used  in  past  years  in  the 
southern  Appalachians  in  wildlife  distributional  studies.  Circular  quarter-acre 
plots  were  laid  out  on  areas  considered  characteristic  of  poorly  stocked  long- 
leaf  pine  lands,  and  intensively  trapped  for  10-day  periods,  40  traps  being 
used  on  each  plot.  Where  trapping  was  carried  on  in  freshly  burned  areas,  check 
plots  were  established  on  areas  unburned  for  a  period  of  2  or  more  years.  A 
total  of  20  plots  was  laid  out,  and  as  many  as  4  were  in  operation  at  one  time, 
which  meant  that  for  a  period  of  a  month  or  more  160  traps  were  in  use  each 
night.  Despite  the  intensity  of  the  trapping,  surprisingly  few  rodents  were 
caught.  In  fact,  on  15  of  the  20  plots  not  a  single  rat  or  mouse  was  caught, 
while  4  of  the  remaining  5  plots  yielded  but  1  rodent  apiece.  The  single  ex- 
ception was  on  an  area  unburned  for  the  past  5  years  and  covered  with  a  heavy 
growth  of  grass,   where  5  cotton  rats  were  caught  in  10  nights  of  trapping. 

The  only  conclusion  to  draw  at  this  time  is  that  rodents  on  the  Harrison 
Experimental  Forest  are  scarce.  Whether  this  is  true  throughout  the  surrounding 
territory,  as  well  as  in  the  longleaf  pine  areas  of  other  Southern  States  from 
Texas  to  Florida,  can  be  determined  only  by  additional  distributional  studies. 
It  is  possible  that  under  existing  conditions  rodents  are  always  scarce.  On  the 
other  hand,  it  is  also  possible  that  1935  was  a  year  when  rats  and  mice,  which 
are  known  to  have  definite  cycles  of  abundance  and  scarcity,  were  at  a  low  ebb 
as  far  as  numbers  were  concerned.  Further  trapping  work  in  the  next  2  or  3 
years  should  help  to  determine  this.  .• 

After  it  was  found  that  rodents  were  probably  not  going  to  be  an  impor- 
tant factor  in  limiting  longleaf  reproduction  on  the  Harrison  Experimental  Forest 
during  1935-36,  plans  were  made  to  study  the  effect  of  birds  on  longleaf  seeds 
and  seedlings  during  the  winter  months.  Blackbirds,  meadowlarks,  and  mourning 
doves,  as  well  as  certain  species  of  sparrows,  winter  in  large  numbers  in  the 
Gulf  States,  and  may  be  an  important  factor  in  destroying  longleaf  pine  re- 
production. Where  they  are  suspected  of  eating  the  seed  in  any  quantities,  a 
sufficient  number  will  be  taken  and  their  stomach  contents  analyzed  to  estab- 
lish their  guilt  or  innocence  beyond  any  question.  Should  any  of  these  bird 
species  prove  guilty  of  serious  damage  to  the  seed  crop,  then  efforts  will  be 
made  to  work  out  preventative  measures  that  will  protect  the  seed  without 
injuring  the  birds.  As  these  birds  are  protected  by  both  Federal  and  State 
laws,  special  arrangements  would  need  to  be  made  before  control  measures  could 
be  applied. 

FOREST-RESEARCH  NEEDS  IN  THE 
SOUTHERN  BOTTOMLAND  HARDWOOD  REGION 

The  southern  bottomland  hardwood  forest,  covering  about  50  million  acres 
of  forest  land,  located  in  part  in  the  Mississippi  Delta  but  also  to  a  considerable 
extent  along  the  river  bottoms  in  every  Southern  State,  is  the  one  major  forest 
region  in  the  United  States  in  which  practically  no  forest  research  has  been 
conducted.  From  these  50  million  acres  comes  one  half  or  more  of  the  total 
national  production  of  hardwoods,  including  the  larger  part  of  such  highly  im- 
portant and  valuable  species  as  oak,  red  gum,  ash,  tupelo,  cypress,  hickory, 
Cottonwood,  and  elm.  In  this  important  region,  which  annually  yields  timber 
products  valued  at  more  than  $100,000,000,  many  problems  confront  the  timber- 
land   owner   who    is    interested    in   keeping   his    land   productive   by  growing  a 


continuous  crop  of  timber.  While  considerable  areas  of  cut-over  hardwood  lands 
have  been  cleared  for  agriculture,  it  is  generally  acknowledged  that  a  large  pro- 
portion of  the  present  uncleared  land  will  remain  available  for  timber  growing. 

The  southern  bottomland  hardwood  forests  have  been  greatly  changed  by 
cutting  and  fire  and  only  a  few  large  reserves  of  uncut  hardwood  timber  remain. 
Most  of  these  forest  lands  are  in  some  stage  of  regrowth  following  cutting. 
Because  of  favorable  climatic  and  soil  conditions,  rate  of  tree  growth  is 
generally  very  favorable.  If  these  cut-over  hardwood  areas  could  be  restored 
to  commercial  productivity,  forest  industries  and  many  communities  within  the 
region  could  be  put  on  a  more  permanent  and  self-sustaining  basis  than  at 
present.  Developing  the  best  methods  of  maintaining  or  restoring  the  produc- 
tivity of  these  hardwood  forest  lands  is  a  major  research  problem  in  forest 
management.  The  problem  is  very  complex  because  of  the  large  number  of  tree 
species  involved,  the  periodic  overflows,  and  the  widespread  distribution  of 
the  hardwoods  throughout  the  pine  reigon. 

Research  results  for  the  bottomland  hardwood  forests,  to  be  of  most 
practical  use,  should  be  made  available  within  a  reasonable  length  of  time. 
Although  some  long-time  studies  are  essential,  the  major  need  is  for  studies 
that  will  yield  definite  and  reliable  results  within  a  short  space  of  time.  If 
a  carefully  planned  forest-research  program  were  instituted,  owners  of  hardwood 
tiraberlands  could  expect  definite  information  upon  which  sound  forest -manage- 
ment policies  can  be  based.  Following  are  some  of  the  problems  for  which 
answers  are  needed: 

1.  Growth  and  yield  of  southern  hardmoods.  This  phase  of  hardwood  forest  re- 
search would  involve  a  determination  of  average  rates  of  tree  growth  in  volume 
and  in  quality,  for  all  species  and  for  typical  stands  of  all  major  forest  types. 
This  information  is  essential  in  formulating  plans  for  sustained-yield  manage- 
ment,  which  is  the  aim  of  every  forestry  enterprise. 

2.  Fared  management  of  southern  hardwoods.  This  would  include  a  determination 
of  methods  that  will  insure  satisfactory  natural  regeneration  of  existing  stands 
or  cut-over  areas.  For  example,  an  important  current  problem  involves  methods  of 
securing  adequate  regeneration  on  backwater  areas  and  of  cottonwood  on  batture 
lands.  Practical  methods  of  stand  improvement  and  thinnings  need  to  be  worked 
out.  Special  emphasis  should  be  given  to  the  problem  of  how  to  cut  forest 
stands  so  as  to  assure  a  future  growth  of  desirable  hardwood  species.  The  in- 
fluence of  grazing  must  be  ascertained.  The  effect  of  fires  on  hardwood  forests 
and  the  methods  and  costs  of  their  prevention  and  control  should  also  be  studied. 
Forest-management  investigations  would  determine  the  measures  necessary  to 
insure  maximum  continuous  growth  of  hardwood  forest  products  in  quantity  and 
quality. 

3.  Wood  utilization.  Studies  are  needed  to  determine  the  practicability  of 
integrated  forest  utilization  to  assure  maximum  returns  from  various  log  grades, 
sizes,  and  species  of  trees,  including  the  suitability  of  southern  hardwoods 
for  sawlogs,  stave  bolts,  railroad  ties,  wood  pulp,  chemical  wood,  fabricated 
products,  and  special  uses. 


4.  Financial  aspects  of  growing  hardwood  timber.  Studies  are  needed  to  determine 
average  costs  of  logging  and  transporting  various  forest  products.  These  costs 
will  vary  with  size  and  quality  of  the  timber,  the  amount  per  acre,  and  the 
different  species  involved,  as  well  as  the  methods  used.  The  value  of  trees  for 
different  commodities  needs  to  be  ascertained.  Hardwood  log  grades  should  be 
established  comparable  to  those  used  for  lumber  grading.  Forest-taxation  prob- 
lems need  study  and  remedies  should  be  worked  out  to  secure  equitable  taxation 
of  forest  lands. 

5.  Special  problems.  Insect,  disease,  and  biological  problems  as  related  to 
forests  and  forest  products  need  study.  These  problems  should  be  investigated 
currently,  in  cooperation  with  the  various  specialists  detailed  to  carry  on  such 
studies.       ■'.  ..  :  >■?    It  ■  •>,,.:■' --^     i.  :•■  ,.,(:■■. 
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SIXTEENTH  ANIIUAL  REPORT 

o~f       the 

SOUTHERII  FOREST  EXPERIMENT  STATION 

January  1,  1936-  December  31,  1936 


INTRODUCTION 

In  this  report  the  progress  of  the  forestry  investigations  made  at 
.he  Southern  Forest  Experiment  Station  during  1936  is  summarized,  and  the 
ilans  for  research  during  1937  are  outlined.  This  Station,  which  was  es- 
-ablished  in  July  1921,  serves  135  million  acres  of  commercial  forest  land 
n  Florida,  Georgia,  Alabama,  Mississippi,  Louisiana,  Arkansas,  Oklahoma, 
.nd  Texas.  Here  research  is  being  carried  on  in  the  fields  of  reforest- 
.tion,  silviculture,  fire  protection,  forest  economics  and  land  use,  and 
ither  related  subjects.  The  results  of  this  research  should  serve  as  the 
lasis  for  the  scientific  practice  of  forestry  and  thus  promote  the  full 
.se  of  this  immense  forest  area  both  for  timber  grov/ing  and  for  associated 
lurposes  such  as  watershed  protection,  recreation,  and  game  management. 


WATERSHED  PROTECTION— A  MAJOR  PROBLEM 


Throioghout  the  Southern  States  the  regulation  of  streamflow,  par- 
dcularly  with  a  view  to  lessening  flood  discharges,  is  a  major  problem, 
he  problem  is  one  of  water  control,  the  objective  being  to  obtain  maxi- 
.um  infiltration  and  storage  of  rainfall  in  the  soil.  Measures  to  achieve 
ater  control  are,  hov;ever,  likely  to  be  exceedingly  varied  thro-ughout  the 
outhern  States,  since  they  must  apply  on  the  one  hand  to  the  humid  well- 
'atered  Southeastern  States,  where  mitigation  of  flood  damage  is  of  major 
mportance,  and  on  the  other  hand  to  the  semi-arid  forest-range  lands  of 
■est-central  Texas  and  Oklahoma,  where  floods  are  also  frequent  but  where 
ater  supplies  for  domestic  and  industrial  use  are  critically  low. 

In  this  extensive  region,  there  are  two  broad  types  of  measures  per- 
aining  to  land  use  that  should  prove  effective:  (1)  those  relating  to  the 
estoration  of  forest  and  plant  cover  on  devasted  areas  and  to  improvement 
f  existing  cover  on  forest  and  wild  lands;  and  (2)  correct  management  prac- 
iices  on  all  lands  so  as  to  utilize  fully  in  proper  relation  to  other  uses 
he  watershed  protection  provided  by  forest  and  plant  cover. 

Measures  of  the  first  category  are  especially  needed  because  of  the 
ixtent  to  which  land  abuse  and  abandonment  have  progressed.  No  other  sec- 
ion  of  the  "United  States  has  a  greater  proportionate  acreage  of  deterio- 
cted  lands— chiefly  as  a  resiilt  of  farm  abandonment— than  does  that  of 
he  Gulf  States.  This  is  also  a  region  of  vast  areas  of  cut-over  timber- 
ands,  on  which  the  remaining  forest,  because  of  lack  of  fire  protection 
r  lack  of  proper  management,  is  undergoing  fl^rther  deterioration. 
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Measures  of  the  second  category  are  no  less  important  than  those  just 
mentioned,  and  require  for  their  successful  execution  thorough  under- 
standing of  desirable  management  practices  on  all  forest  and  wild  lands 
where  watershed  values  are  represented. 

Many  problems  are  involved  in  watershed  protection.  Clearly, 
measures  which  will  promote  reestablishment  of  plant  cover  on  the  barren 
or  sparsely  vegetated  areas  and  which  will  bring  about  an  increase  in 
density  of  existing  natural  cover  are  of  the  first  moment.  Desirable 
and  appropriate  management  practices  have  not  yet  been  worked  out,  since 
the  solution  of  these  problems  requires  research  on  fundamental  aspects 
concerning  the  interrelations  between  forests  and  the  complex  phenomena 
of  rainfall  disposition  and  stream  behavior. 

One  of  the  obstacles  to  enacting  a  program  of  research  designed 
to  provide  basic  facts  and  principles  is  the  general  lack  of  recognition 
of  the  need  of  fundamental  studies.  While  reforestation  of  barren  and 
eroded  areas  and  forest-improvement  measures  are  generally  considered 
as  types  of  work  requiring  investigative  effort,  the  need  for  research 
on  the  effect  of  silvicultural  and  utilization  practices  on  stream  be- 
havior is  not  so  well  recognized.  There  is  a  general  belief  that  water- 
shed protection  will  be  attained  if  conservative  cutting  practices  are 
adopted  and  fire-protection  measures  are  taken.  Such  a  viewpoint  over- 
looks the  complexity  of  the  relationships  involved  and  the  inadequacy 
of  present  knowledge  with  respect  to  the  influence  of  the  forest  on  the 
water  cycle . 

The  methods  worked  out  so  far  for  watershed  improvement  are  rela- 
tively costly,  judged  by  the  usual  standards  for  improvement  work  on 
forest  lands.  Because  of  the  low  value  of  the  devastated  lands  and, 
even  more  important,  because  of  the  extensive  area  of  the  lands  which 
require  remedial  action,  there  is  urgent  need  to  work  out  minimum 
measures  that  can  be  applied  simply  and  cheaply  and  that  will  result 
in  the  establishment  of  a  satisfactory  forest  cover.  Such  measures 
may  take  the  form  of  partial  forest  plantings,  located" strategically 
and  established  with  special  care,  or  of  special  protective  or  site- 
improvement  treatments  designed  to  promote  natural  revegetation  over 
a  period  of  years.   In  any  event  it  would  seem  that  simple  minimum- 
requirements  measures  offer  the  best  practicable  solution  of  obtain- 
ing v/atershed  protection  for  an  enormous  area  of  deteriorated  lands 
in  the  South. 

Studies  are  needed  also  to  determine  the  relation  of  cover- 
restorative  measures  to  rainfall  disposition  and  stream  behavior, 
since  some  standard  oth^r  than  mere  rate  and  character  of  cover  es- 
tablishment is  needed  if  the  relative  effectiveness  of  various  watgr- 
shed-improvement  measures  is  to  be  accurately  determined.  Some  such 
criterion  is  particularly  needed  if  their  application  to  extensive 
public  projects  is  to  be  justified. 
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The  usefulness  of  forest-engineering  measures  for  temporary  storage 
of  surface  water  and  for  the  protection  and  regulation  of  stream  channels 
should  also  be  determined.   Investigations  of  this  kind  are  particularly 
needed  in  the  Ouachita  Mountain  region  of  Arkansas  and  Oklahoma  where  con- 
trol of  torrential  streamflow  during  periods  of  heavy  rainfall  gives  rise 
to  special  problems  in  water  control.  Similar  studies  also  appear  to  be 
needed  in  the  cedar  breaks  and  central-plateau  regions  of  Texas  and  Okla- 
homa, although  the  problems  there  are  as  yet  largely  unexplored. 

Investigations  of  the  relation  of  silvicultural  and  forest-manage- 
ment practices  to  streamflov/  shoiild  be  undertaken  soon  not  only  because 
they  are  of  fundamental  importance  to  the  problem  but  also  because  they 
are  mainly  long-term  in  character  and  cannot  be  expected  to  yield  satis- 
factory results  in  a  short  time.  These  studies  should  aim  to  correlate 
stream  behavior  (peak  flows,  specifically)  with  varying  forestry  practices 
on  actual  v/atershed  units,  thus  determining  cause-and-effect  relationships. 
More  intensive  supplementary  studies  are  needed  to  evaluate  the  relation- 
ship between  forests  and  floods. 

Thus  far,  intensive  water-cycle  studies,  confined  to  north  Missis- 
sippi, have  dealt  only  with  one  phase  of  the  water  cycle,  i.e.,  surface 
run-off  of  rainfall.  This  is  a  highly  important  factor  in  floods  and 
one  which  experiments  have  shown  to  be  markedly  influenced  by  cover- 
alteration  treatments;  more  studies  of  this  kind  are  needed,  especially 
those  which  will  furnish  data  on  surface  run-off  from  natural  drainage 
units  for  various  types  of  cover  and  land  use.  Another  major  need  in 
the  field  of  water- cycle  studies  is  for  investigations  of  ground  water 
as  related  to  forest  lands.  In  the  past  little  attention  has  been  paid 
to  ground-water  drainage  as  a  factor  in  floods  or  to  the  extent  to  which 
ground  water  may  be  affected  by  the  forest,  either  beneficially  or  adverse- 
ly. The  extent  to  which  shallow  ground-water  drainage  contributes  to  storm- 
flov/  discharges  from  watersheds  needs  to  be  determined  in  order  to  appraise 
properly  the  regulatory  influence  of  forest  cover  and  modifying  agencies  on 
streamflow. 

Still  another  highly  important  element  in  the  water  cycle  that  needs 
investigative  appraisal  is  that  portion  of  the  rainfall  v/hich  is  retained 
on  a  watershed  and  hence  is  subject  to  consumptive  use  and  cannot  augment 
flood  voliimes.   Studies  of  this  type  are  needed  to  indicate  the  moisture- 
retaining  capacity  of  various  litter  and  ground-cover  types,  interception 
of  rainfall  by  arboreal  vegetation,  field-moistiore  capacities  of  represen- 
tative soils,  water  movement  through  soil  profiles,  and  evapo-transpira- 
tional  draft  by  various  types  of  vegetation.  They  are  especially  needed 
in  the  deep-soil  regions  of  the  Coastal  Plain  of  the  Southeast  and  in  the 
semi-arid  regions  of  Texas  and  Oklahoma,  where  consumptive  use  by  natural 
vegetation  is  likely  to  account  for  a  relatively  large  portion  of  total 
rainfall  supplies.   Investigations  of  this  phase  of  the  water  cycle,  wh^n 
conducted  along  with  run-off  investigations,  therefore,  will  throw  much 
iight  on  the  question  of  how  forests  influence  streamflow  and  on  the  mor- 
.pecxfic  problems  of  how  to  regulate  streamflow  through  forestry  measures. 
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EXPERIMENTAL  FORESTS 

A  comprehensive  plan  has  been  prepared  for  a  system  of  experi- 
mental forests  which  will  adequately  meet  the  forest-research  needs  in 
the  eight  Southern  States  from  Georgia  and  Florida  on  the  east  to  Texas 
and  Oklahoma  on  the  west.  The  plan  calls  for  experimental'forests  well 
distributed  as  to  principal  forest  types  and  soil  conditions.  While  the 
main  purpose  of  an  experimental  forest  is  to  serve  as  a  research  center 
for  a  particular  forest  subregion,  its  value  for  demonstrating  good 
forestry  practices  and  for  "selling"  research  results  should  not  be 
overlooked.  In  order  that  the  experimental  forests  in  the  South  might 
best  serve  these  purposes,  they  are  being  selected  as  shown  in  the 
following  table: 


Present  Experimental  Forests 


Name 


Location 


General  forest  type 


Soil  province 
(after  Bennett) 


Irons  Fork 

Grossetti/ 
San  Jacinto 
Palustris^ 
Harrisoni/ 
Oluste&i/ 
Camp  Pinchot 

Ghewalla 


Ouachita  National 
Forest,  Ark. 

Crossett,  Ark. 


Shortleaf- loblolly- 
hardwoods 

do 

do 


Sam  Houston  National 

Forest,  Tex. 
Kisatchie  National     Longleaf- slash 

Forest,  La.  .  -  ., 

DeSoto  National  do 

Forest,  Miss. 
Osceola  National  do 

Forest,  Fla. 
Choctawhatchee  do 

National  Forest, 

Fla. 
Holly  Springs  National  Upland  hardwoods 

Forest,  Miss. 


Appalachian 
and  Ozark 
Mountains 

Upper  Coastal 
Plain 
do 

do 

do 
Flatwoods 
Deep  sar^ds 


Loessal  uplands 
and  Upper 
Coastal  Plain 


V/  Final  approval  received;  action  pending  on  others. 


Proposed  Nev/  Experimental  Forests 


Si;iggested  location 


General  forest  type 


Soil  province 


Flood-control  area. 

La.,  or  Delta  National 
Forest,  Miss. 

Black  Warrior  National 
Forest,  Ala. 

Resettlement  Administra- 
tion area,  Ga. 

Conecuh  National  Forest, 
Ala. 


Bottomland  hardwoods  Alluvial  soils 


Shortleaf -loblolly- 
hardwoods 
do 

Longleaf-slash 


Appalachian  and  Ozark 

Mountains 
Piedmont 

Upper  Coastal  Plain 
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CURRENT  INVESTIGATIONS  AND  PLAUS  FOR  1937 


FOREST  MANAGEMENT  INVESTIGATIONS 

During  1936,  much  time  of  the  Forest  Management  personnel  was  devoted 
to  a  number  of  pressing  problems  in  connection  with  silviculture  on  the  na- 
tional forests  and  with  various  Federal,  State,  and  private  forestry  activi- 
ties, with  special  reference  to  naval  stores,  fire,  planting,  regeneration, 
and  stand  improvement.   Many  of  the  data  drawn  upon  had  been  gathered  too  re- 
cently to  be  published  and  made  available  to  the  various  agencies  interested, 
and  some  required  new  presentation  for  the  immediate  purpose  at  hand.  Not- 
withstanding this  increased  demand  on  the  Station's  facilities,  progress  was 
made  in  the  development  program  for  the  Station's  experimental-forest  system, 
and  marked  progress  was  made  in  current  studies  under  the  six  major  Silvics 
projects:  Regeneration,  Fire,  Naval  Stores,  Silviculture,  Fundamental  Stud- 
ies, and  Mensuration. 

The  great  expansion  of  planting  umder  ECW  and  the  keen,  though  gradu- 
ally awakened,  interest  in  private  forestry,  have  resulted  in  a  very  greatly 
increased  demand  for  results  obtained  in  our  seeding  and  planting  studies. 
These  forestation  problems  are  complicated  by  their  marked  expansion  into 
large-scale  operations.  For  example,  the  introduction  of  modern  forced- 
draft  kilns  necessary  to  extract  seed  from  cones  in  the  quantities  needed 
for  existing  planting  programs  has  resulted  in  seed  with  a  higher  moisture 
content  than  that  in  seed  extracted  at  air  temperature  or  in  the  less  effi- 
ciently heated,  slower,  home-made  kilns  previously  in  common  use,  and  this 
high  moisture  content  has  in  turn  resulted  in  unprecedented  difficulty  in 
storing  seed,  even  for  2  or  3  months «  The  need  for  expanding  nursery  and 
planting  practices  to  the  hardwoods  is  also  becoming  more  evident. 

The  troublesome  problems  of  fire  have  continued  to  command  much  at- 
tention. For  a  region  where  frequent  burning  has  been  the  custom  ever  since 
the  first  settlements  were  made  and  yet  where  the  second-growth  forests  with 
their  woodworking  industries  still  outrank  all  other  industries  except  agri- 
culture in  economic  importance,  it  is  not  strange  that  there  should  be  ques- 
tions about  the  actual  effects  produced  by  fire.  Damage  appraisals  are  par- 
ticularly difficult,  because  the  net  result  is  frequently  an  algebraic  s\im  of 
pluses  and  minuses.   The  biggest  loss,  the  killing  or  stunting  of  forest  re- 
production in  the  seedling  stage,  is  not  readily  observed,  yet  it  largely  ac- 
counts for  the  present  understocked  stands  and  contributes  to  higher  produc- 
tion costs.   In  the  naval- stores  belt,  for  example,  is  found  an  average  of 
15  turpentined  trees  per  acre,  whereas  it  should  be  practicable  to  work  3  or 
%   times  that  number  per  acre^  Also,  the  development  of  national  forests  and 
an  increased  interest  of  State  and  private  forestry  in  the  South  have  great- 
ly increased  the  demand  for  basic  studies  on  fire  behavior.  The  Station  has 
attempted  to  meet  these  important  problems  by  expanding  its  fire- research 
activities  even  at  some  sacrifice  to  other  projects. 

As  a  result  of  decreased  world  demand  and  increased  carry-over  stocks, 
the  naval-stores  industry  at  the  beginning  of  the  1936  season  faced  serious 
overproduction  and  a  demoralized  market-   Through  a  conservation  program  of 
i".he  AAA,  prices  have  considerably  improved.   The  Station  assisted  materially 
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in  drawing  up  the  original  naval-stores  program.  The  program  proposed  for 
1937,  which  was  unanimously  endorsed  by  the  Gum  Turpentine  Farmers  Associa- 
tion, includes  among  its  main  features  conservative  chipping  practices,  as 
developed  by  the  Station,  and  fire  protection.  The  factors  which  evolved 
such  a  program  have  focused  attention  on  the  needs  for  research  if  there  is 
to  be  any  permanent  improvement  of  the  present  unfavorable  naval-stores  sit- 
uation. In  addition  to  research  to  develop  new  uses  and  markets  for  turpen- 
tine and  rosin — the  field  of  the  Bureau  of  Chemistry  and  Soils — investiga- 
tions are  needed  on  the  possibilities  of  more  efficient  producing  methods, 
such  as:  (1)  v/orking  more  trees  per  acre,  (2)  working  only  large  trees,  (3) 
utilizing  only  the  higher-yielding  soils  and  sites,  (4-)  working  trees  that 
are  apparently  high  gum-yielding,  (5)  use  of  more  efficient  chipping  methods 
and  (6)  a  more  efficient  system  of  management  for  turpentine  orchards  to  re- 
duce costs  and  fixed  charges. 

.  -  ;■   There  is  an  increasing  demand  for  information  on  thinning,  pruning,  an 
stand-improvement  in  general,  as  well  as  on  the  basis  for  formulating  markir 
rules.  Much  of  this  demand  comes  from  owners  of  farm  woodlots  or  from  exten 
sion  foresters  and  Federal  agencies  interested  in  woods  of  that  type.  The 
farmer  is  in  a  good  position  to  take  advantage  of  rather  intensive  methods  o 
stand-improvement  and  for  that  reason  requires  recommendations  in  a  somewhat 
different  form  from  those  applicable  to  large-scale  operations.  An  attempt! 
is  being  made  to  meet  more  adequately  the  demands  for  information  in  the 
field  of  silviculture  from  current  measurements  and  from  studies  of  the 
history  of  the  effects  of  various  practices  on  tree-  and  stand-development 
rather  than  from,  measurements  from  permanent  sample-plots,  v/hich  can  yield 
basic  data  only  after  a  large  number  of  plots  has  been  installed  and  measure 
over  a  relatively  long  period  of  time.  Permanent  sample  plots  are  very  use- 
ful and,  in  certain  cases,  indispensable,  but  there  is  need  for  getting 
certain  information  im.mediately  or  in  as  short  a  time  as  possible.   In  the 
Southeast,  for  example,  there  are  increasingly  extensive  areas  of  dense 
second-growth  slash  pine  coming  in  on  areas  protected  from  fire  for  which  th 
question  of  when  and  how  to  thin  to  promote  the  growth  of  various  products 
must  be  ansv/ered  shortly  if  the  thinnings  are  to  accomplish  the  most  good. 

The  interest  evinced  in  the  rapid  growth  of  young  slash  pine  either  in 
plantations  or  v/hen  seeded  on  protected  areas,  together  with  its  suitability 
for  paper  pulp  and  its  superiority  as  a  naval-stores  tree,  has  focused  atten 
tion  on  the  need  for  reliable  data  on  thinning,  yields  of  cordv/ood,  and  gron 
and  yield  in  general.  Likewise,  a  demand  exists  for  better  figures  on  growt. 
and  yield  of  all  the  pine  and  many  of  the  hardwood  species  of  the  South. 

In  the  following  paragraphs  the  salient  accomplishments  under  each  of 
the  current  projects  or  fields  of  work  are  given,  followed  by  the  plans  for 
1937.   It  is  not  possible  to  work  on  every  important  problem,  but  an  attempt 
is  being  made  to  make  the  research  v;ork  in  forest  management  yield  results 
that  are  timely  as  well  as  of  p^^rmanent  value.   Some  fields  of  work,  such  as 
hardv/ood  silviculture  and  genetics,  are  not  covered,  even  though  their  needs 
are  extremely  urgent  and  even  though  they  promise  valuable  returns,  because 
adequate  funds  for  such  studies  are  lacking. 
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REGENERATION 
Accomplishments  during  1936 

1.  A  study  of  the  effect  of  the  geographic  source  of  seed  of  southern 
pine  on  the  trees  and  plantings  obtained  was  started.  A  great  number  of  co- 
Dperators  contributed  seed  from  the  1935  seed  crop,  and  336  samples  repre- 
senting AO   sources  from  Pennsylvania  and  New  Jersey  to  Florida  and  Texas, 
about  equally  distributed  among  the  four  species  of  southern  pine,  were  sent 
in  the  spring  of  1936  to  14-  cooperating  nurseries  scattered  throiJtghout  this 
same  territory.  The  Station  grew  stock  from  each  of  these  4-0  sources,  and 
field  plantations  of  these  have  been  established  on  the  Palustris  Experiment- 
al Forest  in  central  Louisiana;  also,  plans  are  in  progress  for  similar  plan- 
tations near  most  (if  not  all)  of  the  1^  cooperating  nurseries  mentioned 
above . 

2.  Progress  was  made  in  developing  a  simple  index  to  cone  maturity. 
[t  was  foiind  that  the  specific  gravity  of  freshly  picked  cones  is  high  and 
fairly  constant  for  a  long  period  prior  to  maturity,  but  begins  to  drop  rap- 
idly about  the  time  the  cones  become  mature  enough  to  open.  This  study  in- 
iicates  that  cones  should  not  be  picked  until  they  are  ripe  enough  to  float 
In  water  immediately  after  removal  from  the  tree. 

3.  A  study  of  overwinter  storage  of  longleaf  pine  seed  was  begun. 
Dbservations  during  the  first  month  showed  considerable  deterioration  in 
noist,  dewinged  seed  stored  in  closed  containers  at  room  temperature.  The 
Bffectiveness  of  cold  storage  of  southern  pine  seed  in  sealed  glass  contain- 
3rs  for  4  and  5  years  was  shown  conclusively. 

A,     An  effective  system  of  "service"  germination  tests  of  the  southern 
pine  nurseries  of  the  national  forests  of  the  South  was  inaugurated,  includ- 
ing adequate  specifications  for  sampling  seed-lots  v/eighing  one  ton  or  more 
sach. 

5-,     The  roots  of  nursery-grown  longleaf  and  slash  pine  were  found  capa- 
ble of  enduring  far  longer  exposure  to  the  air  (20  to  80  minutes)  than  has 
been  thought,  depending  on  amount  of  sunlight  and  on  the  species.   Pruning 
Longleaf  roots  shorter  than  6  inches  and  slash  roots  shorter  than  7  (and  es- 
pecially where  either  is  shorter  than  A)    reduced  survival.  Setting  seedlings 
L/2-"inch  or  more  too  deep  while  planting  reduced  survival  somewhat,  and  re- 
iuced  considerably  the  thriftiness  of  longleaf  pine;  setting  slash  any  higher 
than  it  grew  in  the  nursery,  and  longleaf  any  more  than  l/2-inch  high,  result- 
3d  in  heavy  mortality.  Stripping  of  rootlets  from  the  main  roots  proved 
among  the  most  serious  of  the  common  injuries  to  planting  stock.  Storage  of 
2  weeks  or  more  in  heeling-in  beds  in  the  field  caused  irregular  but  large 
decreases  in  sur^dval,  and  storage  in  tubs  of  water  for  7  days  or  more 
resulted  in  very  high  losses. 

6.   It  was  discovered  that  active  root  growth  took  place  during  the 
period  of  midwinter  when  the  roots  were  hitherto  thought  to  be  dormant. 
rhis  has  a  direct  bearing  on  the  technic  of  lifting,  shipping,  and  planting; 
points  to  the  imdesirability  of  prolonged  storage  of  stock  between  lifting 
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and  planting;  and  may  explain  the  heavy  mortality  in  plantations  establishe 
just  before  a  freeze. 


^ 


7.  In  drill-sown  beds,  with  drills  6  inches  apart,  the  optimum  densi 
ty  for  pine  seedlings  at  the  Stuart  Nursery  (north-central  Louisiana)  was  • 
found  to  be  18  per  linear  foot  for  longleaf  and  22  for  slash  and  shortleaf, 

8.  Shading  was  found  to  be  nonessential  to  the  production  of  high- 
quality  planting  stock,  although  it  reduced  conspicuously  the  temperature 
at  the  surface  of  the  soil  and  the  evaporation  rate. 

9.  Root  pruning  of  longleaf,  slash,  and  shortleaf  pine  stock  in  the 
nursery  during  the  growing  season  was  found  to  have  no  beneficial  effect 
upon  form  of  seedling,  number  of  plantable  trees,  or  field  survival. 

10.  The  sixth  annual  estimate  of  the  cone  crop  for  southern  pines  was 
made  and  distributed  to  forest  agencies  throughout  the  South. 


Plans  for  1937 

1.  Cur-rent  studies  of  the  maturity  index  of  cones,  overwinter  storag 
of  longleaf  pine  seed,  nursery  fertilizing  practice,  plantation  survival, 
and  annual  estimate  of  cone  crop  of  southern  pine  will  be  continued. 

1 

2.  The  results  of  the  first  10  years'  work  in  approximately  20  acres 

of  experimental  plantations  at  Bogalusa  will  be  analyzed  and  prepared  for  _ 
publication.  f 

3.  Seed  and  nursery  studies  will  be  extended  to  some  of  the  principa 
hardwoods . 

I^.     Studies  of  the  effect  of  moistiire  content  of  seed  upon  resistance 
to  heat  (kiln  temperature),  ability  to  germinate,  and  ability  to  keep  in 
storage  will  be  expanded.        ; 

.5.  An  attempt  will  be  made  to  control  germination  tests  more  pre- 
cisely. 

6.  Studies  of  mixture  of  species  will  be  expanded. 

7.  Underplanting  brush  v/ith  pine  v/ill  be  inaugiirated . 

8.  A  study  of  amendments  to  lighten  excessively  heavy  nursery  soil 
will  be  undertaken. 

9.  An  attempt  will  be  made  to  improve  the  criteria  of  seedling  qual- 
ity in  order  to  increase  the  accuracy  of  the  evaluation  of  the  results  of 
nursery  studies  and  the  reliability  of  rules  for  grading  nursery  stock. 

10.  A  nursery  watering  study  involving  cultivation  v/ill  be  begun. 
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11.  A  study  of  the  site  preferences  of  species  is  planned  under  the 
Fundamental  Studies  project. 

12.  Some  direct-seeding  work  is  planned  under  a  cooperative  study 
with  the  Bui'eau  of  Biological  Survey. 


FIRE 
Accomplishments  during  1936 

1.  The  Station  was  represented  in  a  western  field  trip  and  conference 
where  fire  problems  and  fire  research  as  developed  in  the  western  stations 
v/ere  considered.  The  Station  was  also  represented  on  a  fire-control  com- 
mittee which  met  in  Washington  to  outline  a  comprehensive  plan  of  fire  con- 
trol. 

2.  Plans  were  prepared  and  the  foundation  laid  for  more  objective 
studies  in  fire  behavior,  effects,  and  control, 

3.  Small-  and  large-scale  experiments  showed  that  burning  longleaf 
stands  a  fev/  months  in  advance  of  seedfall  reduced  the  ground  cover  suffi- 
ciently to  permit  a  fair  catch  of  seedlings  and  yet  left  enough  ground  cover 
to  screen  the  seeds  from  birds. 

4..  Slash  pine  saplings  that  survived,  although  severely  burned,  in  an 
accidental  fire,  have  shovm  a  remarkable  recovery  in  height  growth  and  form 
during  the  second  and  third  years  following  the  fire, 

5.   A  preliminary  cooperative  experiment  with  the  Weather  Bureau  indi 
cates  that  fire  weather  forecasts  may  have  value  in  planning  protection 
against  fires  in  the  Deep  South. 


Plans  for  1937 

1 .  Current  work  on  effects  of  fire  will  be  continued  but  modified  --ind 
directed  more  definitely  toward  appraisals  of  complete  damage. 

2.  Rates  of  spread  of  fire  in  the  common  herbaceous  groxmd  cover 
(fuel  type)  will  be  studied. 

3.  Work  on  inflammability  indexes  of  fuel  will  be  started. 

4-.  The  cooperative  study  of  forecasting  fire  weather  will  be  con- 
tinued, 

5.  The  practicability  of  fuel-type  classification  and  mapping  for  tli'^j 
Coastal  Plain  forests  will  be  investigated. 

6.  The  advisability  of  devising  a  fire-danger  rating  scheme  for  the 
South  will  be  investigated. 

7.  Studies  in  controlled  burning  v;ill  be  continued. 
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8,  Rainfall-probability  studies,  based  on  Weather  Bureau  records, 
will  be  made. 


NAVAL  STORES 
Accomplishments  during  1936 

1.  Contrary  to  general  belief,  gum  yields  from  narrow  back-faces  on 
narrow  bark-bars  were  found  to  yield  no  more  than  similarly  sized  faces  on 
round  trees.  While  yields  v/ere  satisfactory  for  back-faces  separated  by  2 
inch  bark-bars,  it  is  believed  that  a  J+-±nch   bark-bar  should  be  recommended 
in  general  practice  because  of  the  difficulty  in  preventing  a  2-inch  bar 
from  being  cut  through  by  the  average  chipper. 

2.  Preliminary  tests  indicate  that  the  gujn  yield  of  longleaf  pine 
may  be  increased  as  much  as  /i.5   percent  by  using  a  1-inch  height  of  streak 
followed  by  the  application  of  commercial  HCl  to  the  freshened  streak. 

3.  A  study  of  gum  losses  from  cups  due  to  rain  washing  showed  no  ef- 
fect from  gum-saving  devices  or  types  of  cup  and  that  in  all  cases  the  loss 
is  negligible. 

A.  Frequent  dippings  do  not  conserve  the  t\irpentine  content  of  the 
gum  as  usually  thought,  but  the  practice  may  be  desirable  to  prevent  wastage 
of  giom  from  overfull  and  leaking  equipment.  Trees  of  high  gum-yield  make 
higher  grades  of  rosin. 
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5.  As  an  aid  to  computing  benefit  payments  and  making  lease  apprais- 
als, relative  yield  of  each  year's  working  of  a  face  on  second-growth  long- 
leaf  or  slash  pine  was  determined:  first  year,  100  percent;  second,  106 
percent;  third,  103  percent;  fourth,  98  percent;  fifth,  93  percent;  sixth, 
88  percent;  seventh,  83  percent;  eighth,  78  percent.  Th?se  figures  apply 
if  the  overall  face-height  does  not  exceed  10  feet.      •  -  ■  ■ 

6.  Dry-facing  following  a  severe  fire  is  likely  to  be  variable,  and, 
upon  resumption  of  chipping,  necessitates  jiomp  streaks  of  1  to  12  inches, 
in  order  to  get  immediately  into  live,  producing  v/ood. 

7.  Progress  v/as  made  in  analyzing  all  available  yield  data  from  pas+ 
experiments,  in  order  to  make  general  gum-yield  tables  based  on  species, 
diameter,  growth  rate,  face  width,  and  year  of  working. 


Plans  for  1937 

1.  The  effect  of  defoliation  on  gum  yield  will  be  extended  to  slash 
pine,  and  this  phase  of  the  fire-and-giun-yield  subproject -will  be  completed. 

2.  Analysis  of  face-burning  tests  v/ill  be  completed  and  a  report 
prepared. 
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3.   Burning  treatments  will  be  reversed  on  a  study  of  effect  of  fre- 
quent fires  on  gum  yield  of  longleaf  pine,  to  see  if  the  4—  to  5-percent 
increase  in  yield  due  to  the  burning  still  holds. 

4.,  A  more  comprehensive  test  stimulating  gum  yields  by  the  use  of 
reagents  will  be  conducted,  using  acids  and  bases  of  varying  strengths, 
with  varying  heights  of  preparatory  streaks. 

5.  The  com.prehensive  study  of  yield  from  different  chipping  specifi- 
cations on  vigorous  slash  pine  v/ill  be  continued. 

6.  Plans  will  be  formulated  for  more  fundamental  work  on  gum  yield 
and  on  methods  of  extraction  in  order  to  better  investigate  the  possibility 
of  cheaper  methods  of  producing  gum  naval  stores. 


SILVICULTURE 
Accomplishments  during  1936 

1.  An  intensive  study  was  made  of  the  individual  growth  rate  of 
second-growth  slash  pine  in  relation  to  spacing  and  to  a  number  of  readily 
measured  or  observed  tree  characteristics.   Charts  have  been  prepared  where- 
by theoretical  or  estimated  stand  tables  for  future  periods  can  be  con- 
structed for  any  kind  of  thinning  for  any  given  original  stand.   Charts  are 
based  on  the  use  of  average  spacing  as  a  criterion  for  estimating  the  width 
of  the  crown  of  the  average  tree.   Crov^-n  width,  total  height,  and  age  (all 
taken  together)  are  highly  correlated  with  current  growth  rate,  v/hich  can, 
therefore,  be  estimated  when  the  value  of  these  three  variables  is  knovm. 
Current  growth  rate  is,  of  coiirse,  readily  converted  to  current  diameter 
increment,  and  in  this  way  the  size  of  the  average  tree  is  built  up  period 
by  period.   The  stand  table  merely  represents  an  aggregate  of  average  trees  o- 

2.  Data  from  25  permanent  sample  plots  in  second-growth  old-field 
stands  of  loblolly  and  shortleaf  pines  near  Urania,  La. — 17  of  which  have 
been  thinned  from  one  to  five  times,  and  8  of  which  are  unthinned  control 
plots — were  tabulated  and  summarized  with  particular  emphasis  on  piilpv;cod 
yields.  This  siimmary  and  a  brief  account  of  the  indicated  pulpwood  growth 
and  mortality  figures  were  issued  as  an  Occasional  Paper.  One  of  the  chief 
points  brought  out  is  that,  starting  at  about  20  years,  on  all  but  the  poor 
sites,  a  hea^r^  thinning  that  removed  about  one-half  of  the  entire  pulpwood 
volume  would  yield  at  least  10  cords  per  acre  and  still  leave  the  best  tree;; 
for  possible  increased  growth  and  at  least  one  more  good  cut  of  pulpv;ood 
before  the  final  harvest  of  sawlogs  or  other  relatively  high-quality  pre. ducts 

3.  A  comprehensive  thinning  experiment  in  a  4-2-year-old  stand  of  old- 
field  loblolly  and ■ shortleaf  pine  was  established  on  the  Crossett  Experi- 
mental .Forest,, 

A.  A  thinning  and  pruning  experiment  in  very  young  old-field  loblolly 
pine  vias  established  near  Urania,  La.,  to  test  different  combinations  and 
degrees  of  thinning  and  pruning.   In  stands  of  this  species  and  origin, 
pruning  is  likely  to  be  of  more  importance  than  thinning. 
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5.  A  comprehensive  large-scale  prioning  experiment  involving  1,303 
open-grown  longleaf  pines  betv/een  2.6  and  8.5  inches  in  diameter  was  estab- 
lished at  McNeill,  Miss.,  early  in  1936.  The  experiment  had  two  main 
objectives:  (1)  to  study  methods,  tools,  and  labor  requirements,  and  (2)  to 
study  the  effects  of  pruning  on  rate  of  growth  and  on  the  technical  quality 
and  value  of  the  wood  in  the  pruned  stand.  The  results  of  the  study  of 
methods,  tools,  and  labor  requirements  have  been  prepared  for  publication. 
Hand  saws  v/ith  relatively  short  (ly!!|.-inch) ,  stiff,  slightly  curved  blades 
with  $2  "to  8  relatively  long  and  narrow  teeth  per  inch  were  found  most  satis- 
factory. The  better  of  two  pole  saws  tested,  and  the  one  found  to  be  in 
general  the  most  satisfactory  tool  for  pruning  the  smaller  to  medium-sized 
trees  (from  7  or  8  to  17  feet),  had  a  stiffer,  more  rigidly  attached  blade, 
16  inches  long  with  7  teeth  per  inch  that  cut  only  on  the  draw  stroke. 

6.  An  extensive  stand-improvement  experiment  was  established  on  the 
Palustris  Experimental  Forest,  involving  comparison  of  the  effects  of  five 
degrees  of  intensity  of  thinning  in  freeing  young  pines  from  worthless  com- 
peting hardwoods.   Costs  of  labor  and  equipment  have  been  kept  separately 
for  each  of  four  experimental  units  in  each  of  the  five  treatments. 

7.  Extensive  tests  of  methods  designed  to  effect  the  permanent  re- 
lease of  small  longleaf  pines  less  than  about  5  feet  high  from  scrub  oak 
and  other  small  worthless  hardwoods  ranging  from  about  1  to  6  inches  in 
diameter  were  made  during  the  year,  but  none  were  successful.  These  small 
hardwoods  generallj?-  sprout  prolifically  after  the  main  crown  has  been  killed, 
and  the  sprouts  usually  do  more  damage  to  nearby  small  pine  seedlings  than 
the  original  tre^.   The  tests  were  made,  therefore,  in  the  hope  of  finding  a 
method  that  w^uTd  c^ithpr  eliminate  entirely  the  sprouting  or  permanently  dis- 
pose of  the  first  crop  of  sprouts  and  prevent  resprouting.  Various  methods 
of  cutting,  girdling,  poisoning,  and  burning — alone  and  in  combination --were 
tried  at  different  seasons. 

8.  The  annual  reexamination  for  mortality  on  two  large  stand- improve- 
ment plots  in  a  shortleaf-lobJ oily  hardwood  stand  near  Urania,  La.,  was  made, 
and  the  results  of  previous  inspections  were  confirmed:  the  mortality  in 
pines  of  all  sizes  is  nearly  tv;ice  as  great  in  the  check  areas  us  where  large 
undesirable  hardv.'oods  v;ere  deadened  and  where  the  stand  was  thinned  for  pulp- 
wood,        ■.    .f  ■ 

9.  A  combined  pulpwood  and  sawlog  cutting  in  the  loblolly  hardwoods 
type  to  stimulate  advanced  reproduction  and  improve  the  stand  condition 
silvi culturally  was  initiated  and  completed  during  the  j<^nr   nt  Urania,  La. 
Computations  made  to  determine  the  commercial  feasibility  of  such  work  showed 
that  the  sawlog  operation  just  paid  its  way,  but  the  pulpwood  operation  failed 

■  to  shov/  a  profit.  Silviculturally,  the  cutting  was  very  successful,  and  with 
several  obvious  improvements  in  operation  it  is  believed  that  such  work  can 
be  conducted  at  no  'loss  or  even  at  a  profit. 

10.  A  study  of  stand  conditions  following  the  cutting  of  pulpwood  on 
comiriercial  operations  throughout  the  southern  pine  belt  was  initiated  during 
the  year. 
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11.  Longleaf  pine  cones  gathered  in  south  Mississippi  produced  on  the 
average  84.  sound  seeds,  a  value  considerably  below  that  usually  used  when 
computing  seed  production  on  the  basis  of  cone  count, 

12.  An  investigation  in  Louisiana  revealed  that  the  usual  method  of 
estimating  the  longleaf- pine  cone- crop,  by  counting  green  cones  on  standing 
trees,  showed  only  tv/o- thirds  of  the  actual  cone  production, 

13.  Seedbed  studies  indicate  that  light,  grassy  groiind  cover  interferes 
least  with  the  reaching  of  mineral  soil  by  the  seeds;  oak  litter  ranks  next; 
and  heavy  pine  litter,  as  found  under  dense  second-growth  stands,  interferes 
most  of  all.  Once  the  seed  has  reached  the  soil,  however,  the  chances  of 
loss  due  to  birds  and  rodents  with  the  three  types  of  litter  are  in  reverse 
order.  Further  studies  revealed  that  the  type  of  litter,  degree  of  decompo- 
sition, and  ease  of  contact  with  mineral  soil  were  all  very  significant  fac- 
tors in  the  germination  of  longleaf  and  slash  pine  seed. 

1^.  The  destruction  of  potential  seed  crops  was  indicated  by  a  study  of 
longleaf  cones  during  their  first  year  of  development.  Despite  the  formation 
of  many  young  seed-cones,  only  25  percent  of  the  conelets  remained  on  the 
tree  at  the  end  of  the  first  year.  That  this  percentage  will  be  reduced 
still  further  is  certain.   Insects  are  the  chief  destructive  agency. 

15.  Remeasurements  of  the  slash  pine  thinning  plot  at  Cogdell,  Ga.,  2 
years  after  thinning,  indicated  that  at  the  age  of  12  years  200,  300,  or  4-00 
trees  per  acre  could  be  selected  for  the  residual  stand  with  no  impairment  of 
growth  per  tree.  That  is,  the  average  grov/ing  capacity  per  tree  of  the  best 
400  trees  was  not  much  "inferior  to  that  of  the  best  200  trees  per  acre.  This 
is  of  considerable  significance  in  this  region  where  it  is  desired  to  delay 
heavy  thinning  as  long  as  practicable  in  order  to  obtain  pulpwood-  sized  ma- 
terial from  the  intermediate  cuttings. 

16.  A  stand- improvement  and  local  drainage  experiment  was  established 
on  the  Olustee  Experimental  Forest  in  northeastern  Florida. 


Plans  for  1937 

1.  Current  experiments  in  thinning,  pruning,  and  silvicultural  improve- 
ment of  stands  will  be  continued. 

2.  A  series  of  harvest  cuttings  is  to  be  initiated  on  the  Crossett 
Experimental  Forest.  These  cuttings  will  include  clear- cutting  in  strips, 
shelterwood  strips,  and  uniform  and  selection  cuttings,,  Growth,  reproduction, 
species  composition,  and  logging  damage  are  to  be  studied. 

3.  A  semicommercial  harvest  cutting  is  planned  for  the  new  San  Jacinto 

; Experimental  Forest  in  Texas.  This  cutting  will  demonstrate  the  possibilities 
of  various  kinds  of  management  in  the  shortleaf  loblolly  hardwoods  type  and 
will  contrast  production  of  pulpwood  as  a  primary  crop  with  the  production  of 
pulpwood  when  integrated  with  that  of  other  forest  products. 

4..  The  study  of  stand  conditions  on  old  pulpwood  cuttings  should  be 
completed  during  the  year. 
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FUNDAMENTAL  STUDIES 
Accomplishments  diiring  1936 

1.  The  intensive  work  on  the  competition-density  study  at  Bogalusa,' 
La.,  was  completed.  The  results  show  that  both  density  of  stocking  and 
ground  cover  influence  the  rate  of  growth  of  longleaf  pine  seedlings.  The 
greatest  growth  occurred  on  the  plots  denuded  of  all  vegetation.  The  re- 
sults definitely  indicate  that  denudation  of  the  ground  in  the  vicinity  of 
the  longleaf  pine  seedlings  expedites  their  emergence  from  the  grass  stage. 
The  results  can  be  summarized  as  follows: 


Density-i/ 
per  acre 


Increase  in  height  growth 
during  a  3-year  period  (1932-34-) 


Denuded 
areas 


Grass 
areas 


Grass-scrub-oak 
area 


Percent 

Percent 

Percent 

1,000 

2,007 

627 

5,000 

1,685 

383 

80 

10,000 

621 

275 

15,000 

506 

208 

2!>,u00 

K51 

123 

50,000 

223 

91 

100,000 

158 

82 

-■  ■':  :■: 

■...:-r.  .  -■■-■': 

■  ■  ^-A  ".  ;  -."'v  •'  *- 

\J   All  longleaf  seedlings  were  in  the  grass  stage 
(about  1  inch  in  height)  and  of  the  same  rela- 
tive size  when  the  plots  v/ere  established  in 
1932. 


2.  A  study  was  initiated  to  determine  the  size  and  distribution  of 
roots  of  longleaf  pine  seedlings  and  of  associated  grasses  and  herbs. 

3.  An  exploratory  study  in  the  water  requirements  of  longleaf  and 
slash  pine  seedlings  was  completed.  The  tentative  results  obtained  indi- 
cate that  both  longleaf  and  slash  pine  will  grow  in  either  dry  or  wet  soils, 
but  best  growth  development  and  the  greatest  dry  weight  of  seedlings  were 
obtained  londer  moist  soil  conditions.  These  results  have  a  practical  appli- 
cation in  nursery  practice  and  indicate  that  the  site  requirements  for  slasr. 
pine  may  differ  little  from  those  of  longleaf,  contrary  to  general  belief. 

L,,     A  study  of  the  effect  of  deficiency  of  nutrients  on  the  growth  of 
longleaf  pine  seedlings  was  initiated  on  the  Harrison  Experimental  Forest 
under  greenhouse  conditions.  The  results  show  that  the  best  growth  occurrac 
in  the  cultures  with  all  the  nutrients  and  in  the  one  lacking  phosphorus. 
The  cultures  lacking  either  nitrogen,  magnesium,  or  sulphur  showed  inter- 
mediate growth,  and  the  poorest  growth  occurred  in  the  cultures  lacking 
potassium  and  iron.  Of  interest  is  the  fact  that  the  lack  of  certain  of 
these  salts  showed  definite  and  recognizable  symptoms.  The  results,  which 
seemed  to  indicate  that  potassium  and  not  nitrogen  may  be  the  most  essential 
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element  for  growth  of  longleaf  pine,  not  only  have  definite  value  in  nursery 
work  but  also  have  an  important  bearing  on  the  effect  of  fire  on  the  soil. 

5.  Some  resxilts  from  the  studies  on  the  effects  of  fire  on  soil  were 
published  during  the  past  year.  The  field  work  for  this  phase  of  the  fire- 
£uad-soils  studies  was  practically  completed.   It  was  reported  last  year  that 
soils  subjected  to  frequent  fires  were  found  to  be  less  acid  and  contained  a 
higher  percentage  of  replaceable  calcium  and  total  nitrogen.  Two  outstand- 
ing differences  found  between  soils  of  burned  and  unburned  areas  this  past 
year  were  in  penetrability  and  volume  v/eight.  The  soils  from  which  fire  had 
been  excluded  v/ere  consistently  more  penetrable  and  lighter  in  weight  per 
unit  volume  (reflecting  greater  pore  space)  than  the  soils  from  burned  areas. 
Typical  soils  from  burned  areas,  even  when  sandy  in  texture,  showed  small, 
irregular  accumulations  of  organic  material,  caused  by  surface  movement  of 
rain  water.  These  accumulations  are  related  to  the  high  degree  of  compact- 
ness of  the  soil,  which  is  caused  by  exposure  and  lack  of  faunal  activity, 
following  removal  by  fire  of  the  ground  cover  and  pine  litter.  Therefore, 
the  marked  differences  in  penetrability  and  porosity  between  burned  and  un- 
burned soils  can  be  attributed  chiefly  to  differences  in  the  soil  fauna 
population. 

6.  One  of  the  most  important  phases  of  the  work  on  fire  and  soils  is 
the  determination  of  the  trend  of  soil  moisture  in  burned  and  unb\irned  plots 
in  the  field.  Significant  differences  in  moisture  content  have  been  found 
for  all  kinds  of  weather,  ranging  from  very  wet  to  very  dry.  Even  in  open- 
ings on  unburned  areas  the  soil  is  more  moist  than  that  of  burned  areas.   In 
openings  a  dense  interwoven  mat  of  perennial  grasses  influences  the  water 
relations  of  the  soil  surface,  much  as  does  the  forest  floor  of  a  closed 
stand, 

7.  A  study  of  the  humus  layer  under  longleaf  pine  forests  was  made, 
and  the  results  were  published  in  Florida  Agricultural  Experiment  Station 
Bulletin  No.  302  (September  1936). 

8.  A  study  of  soil  temperatures  during  forest  fires  indicated  that  the 
heat  from  the  forest  fires  v/hich  occur  normally  in  the  longleaf  pine  region 
is  insufficient  to  deteriorate  the  soil. 


Plans  for  1937 

1.  During  1937  it  is  planned  to  complete  the  field  work  on  the  fire- 
and-soils  studies. 

2.  The  study  of  factors  affecting  the  grovith   of  longleaf  pine  seed- 
lings will  be  continued. 

3.  A  study  will  be  initiated  to  determine  the  site  preferences  of 

I  species.  Results  of  this  study  will  be  particularly  useful  in  determining 
planting  programs. 
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MENSURATION 
Accomplishments  d\;iring  1936 

1.  Progress  was  made  in  the  development  and  adaptation  of  statistical 
methods,  particularly  in  the  design  of  experiments  applicable  to  the  studies 
on  naval  stores,  foresta.tion,  and  thinning. 

2.  A  comprehensive  study  of  the  effect  of  turpentining  on  increment 
was  initiated. 

3.  Sixteen  of  the  red  gum  growth  plots  established  5  years  ago  were 
remeasured. 

Plans  for  1937     .  -  ,  .^  ' 

1.  Existing  volume- table  and  converting --factor  data  for  the  southern 
pines  and  hardwoods  will  be  assembled  for  publication. 

2.  Existing  data  will  be  analyzed  and  plans  made  to  strengthen  the 
system  of  sample  plots  to  obtain  information  on  growth  and  mortality. 

3.  The  practicability  of  getting  improved  slash-pine  growth  and  yield  J 
figures  will  be  investigated. 

U.     The  study  on  turpentining  and  grov/th  will  be  continued. 

.'■.-■       :  ''   '.   V  ■•   FOREST  INFLUENCES 

Studies  on  forest  influences  are  being  conducted  londer  two  lines  of 
investiga^.ion,  namely,  watershed  improvement  and  the  water  cycle.  The  first! 
includes  studies  to  develop  effective  and  practicable  methods  of  rehabilitat- 
ing watershed  areas  and  of  safeguarding  watershed  values  through  forestry 
measures.  These  are  primarily  studies  in  technic.   The  water- cycle  project 
includes  studies  on  the  influence  of  forest  and  plant  cover  on  the  water 
cycle  or,  more  specifically,  the  relation  between  (1)  alteration  and  improve- 
ment treatments  of  the  forest  and  (2)  run-off,  consumptive  use,  evaporation, 
and  groundwater  storage.   As  described  in  previous  annual  reports,  most  of 
the  studies  undertaken  were  under  the  v/atershed-improvement  project  and  deal' 
mainly  with  the  problems  of  rehabilitating  eroded,  abandoned  farmlands  in  tfc' 
Mississippi  loessal  region  and  adjacent  portions  of  the  Upper  Coastal  Plain. 


Accomplishments  during  1936 


i 


Major  accomplishments  during  1936  were  the  inai:ig\iration  of  water-cycle 
studies  in  the  Ouachita  Mountain  region  of  west-central  Arkansas  and  the  ■  J 
establishment  of  a  number  of  new  watershed-improvement  studies  near  Holly  •  ' 
Springs,  Miss.,  to  round  out  the  program  at  this  branch  station.  The  follow- 
ing points  are  worthy  of  mention: 


-  16  - 


I 


1.  studies  were  initiated  on  the  new  Irons  Fork  Experimental  Forest 
located  within  the  Ouachita  National  Forest,  in  Polk  County,  Ark.  The  gen- 
eral object  of  these  studies  is  to  evaluate  the  effects  of  forest-management 
practices  and  v;ater shed-improvement  measures  on  stream  behavior,  v/ith  a  view 
to  developing  methods  of  deriving  maximum  v;atershed  protection  from  these 
mountain  forests. 

Preliminary  to  more  intensive  studies,  four  watershed  units,  each  about 
150  acres  in  area  and  comprising  the  headwaters  of  Hoover  and  Ilesbitt  Creeks, 
have  been  selected  for  study.  Stream-gaging  stations,  equipped  with  automatic 
water-level  recorders,  were  set  up  to  measure  the  flow  from  each  unit,  and  75 
standard  rain  gages  and  2  recording  gages  have  been  distributed  over  the  U 
watersheds  to  furnish  a  record  of  rainfall.  Thirty-tv;o  sets  of  paired  run-off 
plots,  each  plot  4-  by  18  feet  in  projectional  dimension,  have  been  installed 
at  tv/o  altitudinal  zones  within  the  four  watersheds  and  in  four  principal 
types  of  cover:  (1)  mature  shortleaf  pine  and  hardwood  forest  v;ith  tree  repro- 
duction-under story,  (2)  mature  forest  only,  (3)  tree  reproduction  only,  and 
(/k)  stand  openings  (herbaceous  vegetation  only) .  Together  v/ith  streamflow 
records,  the  data  from  these  installations  will  indicate  (l)  whether  actual 
sur-face  run-off  is  a  major  factor  in  flood  discharges  and,  if  so,  where  such 
run-off  originates;  (2)  whether  alteration  or  improvement  of  tlie  cover  types 
will  effect  a  reduction  in  peak  flows. 

2.  At  Holly  Springs  a  forest-litter  study,  started  in  1932,  was  com- 
pleted. The  purpose  of  this  study  was  to  determine  the  effects  of  applying 
forest  litter  to  a  badly  eroded,  compact  subsoil  on  infiltration  and  riin-off . 
The  data  showed  that  forest  litter,  even  though  the  soil  was  very  impermeable 
to  rainfall  prior  to  litter  application,  decreased  soil  erosion  to  negligible 
proportions  and  reduced  surface  run-off  to  less  than  half.  Reductions  in  run- 
off v/ere  largely  due  to  increased   absorption  of  rainfall  by  the  litter-covered 
soil.  Sampling  of  the  soils  at  termination  of  the  study  revealed  that  litter- 
covered  soils  were  significantly  lighter  in  weight  than  barren  soils  and  av- 
eraged approximately  7  percent  less  per  unit  of  volume.   This  experiment  re- 
veals why  brush  and  litter  covers  are  proving  so  effective  as  supplemental 

aids  to  the  revegetation  of  eroding  areas,  and  demonstrates  that  surface  ap- 
plications of  such  material  are  capable  of  amending  the  physical  structure  of 
the  xinderlying  soil  within  a  very  short  time — in  this  case,  within  three  years. 

3.  Measurement  of  soil  and  v/ater  losses  from  tv;o  small  gullies  on  which 
control  measures  were  ina;aguj"ated  early  in  1935  v/ere  continued  during  1936. 
Although  a  complete  cover  of  vegetation  has  not  yet  become  pstabli shed,  soil 
losst^s  hav<=^  dropped  to  practically  nothing  and  run-off  has  been  greatly  re- 
duced, 

4..  Some  exploratory  v/ork  v/as  done  in  connection  v;ith  inaugurating  a 
study  at  Holly  Springs  to  investigate  rainfall  infiltration  through  represen- 
tative forest  soils,  and  moisture  retention  by  that  part  of  the  soil  profile 
comprising  the  root  zone.  The  plan  calls  for  direct  measurement  of  surface 
run-off  from  specially  constructed  plots  and  determination  of  ground  moisture 
throughout  the  underlying  root  zone  by  soil-sampling  methods.  By  relating 
such  observations  to  rainfall  data  from  individual  storms,  it  should  be  pos- 
sible to  separate  rainfall  into  (1)  the  part  running  off,  (2)  the  portion  re- 
tained by  the  root  zone  and  hence  subject  to  evapo-transpirational  draft,  and 
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(3)  the  fraction  penetrating  beyond  reach  of  roots.  Several  sample  instal 
lations  have  been  made;  and  owing  to  great  uniformity  of  the  soil  profile, 
the  relatively  great  depth  to  the  water  table,  and  the  permeable  character 
of  the  soils,  it  appears  that  the  methods  outlined  will  yield  pertinent 
data. 


5.  Under  the  watershed-improvement  project  some  53,200  trees  were 
planted  during  1936  on  223  plots  located  on  various  planting  tracts  within 
the  Holly  Springs  National  Forest.  These  studies  deal  with  the  problems  of 
establishing  three  important  species  used  in  erosion  control  (black  locust, 
shortleaf  pine,  and  loblolly  pine)  on  impoverished,  abandoned  farmlands. 
Earlier  studies  under  this  project  involved  chiefly  species  trials  and 
studies  of  technic  for  controlling  gullies.  Two  of  the  1936  studies,  requir 
ing  the  planting  of  4-3 > 200  shortleaf  and  loblolly  seedlings,  were  establishe 
to  determine  methods  of  obtaining  satisfactory  survival  on  old-field  plantia 
sites.  Preliminary  indications  from  one  season's  data  are  that  (1)  poor 
quality  of  the  planting  site  is  the  major  cause  for  poor  survival,  and  (2) 
some  of  the  site-improvement  treatments,  notably  soil  stirring,  are  effectiv 
in  decreasing  mortality. 

Approximately  10,000  black  locust  seedlings  were  planted  in  a  group  of 
six  studies,  one  of  which  was  designed  to  test  the  effect  of  site-improvemer. 
measures  on  survive.!  and  early  grov/th.  Other  studies  test  the  influence  of 
such  factors  as  planting  stock,  mode  of  storage,  root  form,  and  root  and  top 
pruning . 

6.  A  new  study  was  started  to  compare  more  than  40  treatments  designe: 
to  quickly  establish  a  protective  vegetative  cover  on  road-banks.  Two  types 
of  planting  were  employed:  (1)  the  usual  sodding  to  Bermuda  grass;  and  (2) 
direct  sowings  of  a  mixture  of  seed  of  Bermuda  grass,  carpet  grass,  Johnson 
grass,  Abruzzi  rye,  oats,  cowpeas,  three  varieties  of  lespedeza,  and  crota- 
laria  (C.  spectabilis) .  <In  addition,  the  treatments  include  in  various  com- 
binations such  measures  as  pre-scarification  of  the  slope,  contour  trenching. 
application  of  top  soil  and  fertilizer,  staked  brush  covers,  and  planting  of 
a  preliminary  winter  cover  crop.  The  study  is  divided  into  a  fall  and  a 
spring  phase.  The  fall  tests  are  concerned  with  the  problem  of  protecting 
banks  constructed  late  in  the  growing  season  where  it -is  impossible  for  ordi- 
nary plantings  to  become  fully  established  before  winter  sets  in.  This  gives 
rise  to  the  question  of  what  to  plant,  whether  to  defer  planting  imtil 
spring,  what  protection  to  provide  in  lieu  of  planting,  etc.  One  promising 
variation  under  test  in  the  fall  phase  is  the  sowing  of  a  winter  cover-crop 
mixture  (burr  clover,  hairy  vetch,  Austrian  winter  peas,  oats,  rye,  and  bar- 
ley) .  This  treatment  is  being  applied  contemporaneously  with  regular  fall 
soddings  and  sowings  as  well  as  on  plots  reserved  for  spring  plantings  in 
1937. 


Plans  for  1937       V, 

1.  Plans  for  1937  call  for  greater  emphasis  on  studies  of  relation- 
ships between  forests  and  floods  and  for  a  well  oriented  attack  on  basic 
water-cycle  problems.  The  present  Ouachita  studies  will  be  augmented  by  a 
study  of  shallow  groundwater  drainage  to  determine  what  part  this  type  of 
run- off  plays  after  storms  in  contributing  to  peak  flows  of  streams.  Other 
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urgent  studies  which  will  probably  have  to  be  deferred  until  later  include: 
(1)  a  study  of  the  moisture- retaining  capacity  of  typical  litter  and  ground- 
cover  types;  (2)  a  study  of  rainfall  interception  by  tree  crowns j  and  (3)  a 
study  of  field-moisture  capacities  of  representative  root-zone  profiles  on 
drained  slopes.  Also  needed  are  v;atershed-improvement  studies  testing  the 
effectiveness  of  forest- engineering  measures  for  protecting  stream  channels 
and  for  temporarily  storing  surface  and  ground  waters. 

2.   In  north  Mississippi,  it  is  planned  to  start  a  rainfall-penetra- 
tion investigation.  Other  important  studies  which  are  projected  include: 
(1)  a  ground-water  study  correlating  clearing  of  land  with  the  flow  of  peren- 
nial springs,  and  (2)  a  study  comparing  stormflow  rates  and  quantities  from 
reforested  gullies  with  those  from  implanted  gullies.  Field  establishment 
of  the  road-bank  study  v;ill  be  completed  v/ith  the  spring  plantings  in  Hay 
1937,  and  extensive  confirmatory  trials  of  the  most  promising  treatments 
from  the  fall  tests  will  be  made  late  in  1937  on  forest  road-banks.  Another 
study  needed  to  supplement  that  now  under  way  is  one  to  compare  rate  of  es- 
tablishment of  the  more  promising  erosion-control  species,  including  vines, 
shrubs,  grasses,  and  herbaceous  plants,  on  road  fills  and  back  slopes.  Al- 
though more  than  UO   such  species  are  available  in  the  Station's  territory, 
very  few  have  actually  been  used  for  bank  fixation,  and  there  have  been  no 
formal  tests  to  indicate  the  comparative  effectiveness  of  each  species. 


FOREST  ECONOMICS 

FINANCIAL  ASPECTS  OF  PRIVATE  FORESTRY 

The  purpose  of  studying  the  financial  aspects  of  forestry  is  to  de- 
termine and  demonstrate  profitable  methods  of  management  of  southern  forests 
for  the  continuous  production  of  commercially  valuable  forest  products  and 
for  the  highest  economic  use  of  the  land. 

During  1936,  because  of  the  curtailment  of  emergency  fimds,  investiga- 
tions were  limited  to  the  loblolly  and  shortleaf  pine  region  and  for  the 
most  part  were  concentrated  on  the  Crossett  Experimental  Forest  and  sur- 
rounding area  in  southeastern  Arkansas.  The  areas  studied  are  accessible 
to  ov/ners  of  forest  land  as  demonstrations  of  approved  forestry  practices. 
Good  commercial  practices  have  been  follov/ed  so  that  the  results  obtained 
are  practical  and  usable.  Although  the  returns  and  costs  may  not  be  direct- 
ly applicable  to  other  forest  properties,  the  principles  of  forest  manage- 
ment that  have  been  developed  apply  to  an  extensive  region.  • 

The  Station's  studies  are  showing  definitely  the  financial  possibili- 
ties of  second  growth  stands  of  loblolly  and  shortleaf  pine  and  hardwoods. 
Such  typical  stands  in  southeastern  Arkansas  average  about  3,000  feet  b.m. 
(International  l/4.-inch  scale)  of  pine  sawtimber  (lA  inches  and  more  d.b.h.) 
and  1,000  feet  of  rather  poor  quality  hardwoods  {lU   inches  and  more  d.b.h.) 
per  acre,  besides  considerable  young  growth.   Studies  have  shown  that  these 
stands  under  sustained-yield  management  may  yield  at  present  an  annual  gross 
I  income  of  from  $1,00  to  $lc75  per  acre,  depending  on  the  management,  growth, 
and  economic  conditions.  Pine  in  these  stands  was  growing  in  volume  at  a 
rate  of  about  7  percent  compounded  annually.   Average  stands  of  3,000  feet 
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b.m,  of  pine  per  acre  will  during  a  10-year  period  grov/  into  stands  contain- 
ing 5,900  feet  per  acre  or  will  grow  at  the  average  rate  for  the  period  of 
290  feet  per  acre  per  year.  Since  even  these  stands  of  5j900  feet  per  acre 
are  understocked,  the  cut  should  not  take  all  of  the  growth  but  should  be 
limited  to  less  than  the  growth,  for  example,  to  about  2,000  feet,  leaving 
900  feet  for  addition  to  the  growing  stock.   Even  this  periodic  cut  is 
equivalent  to  an  annual  yield  of  200  feet  b.m.  (30  cubic  feet)  per  acre  per 
year.  In  this  same  second-growth  timber  the  yield  of  pulpv/ood  in  cubic 
feet  which  can  be  cut  from  tops,  thinnings,  or  improvement  cuttings,  at  the 
end  of  the  10-year  period,  equals  about  two-thirds  of  the  cubic-foot  volume 
of  the  sawtimber  cut.   In  such  a  case,  with  an  annual  yield  of  30  cubic 
feet  of  sawtimber  per  acre,  the  additional  yield  of  pulpwood  is  20  cubic 
feet  of  solid  wood  or  0.27  cord  of  stacked  wood  with  bark  per  acre  per  year. 

At  present,  pine  sawtimber  stumpage  ranges  in  value  from  $3  to  $9 
per  M  feet  b.m,  (2  to  6  cents  per  cubic  foot),  depending  on  size,  quality 
and  location.  At  an  average  value  of  $6  per  M  board  feet,  the  annual 
yield  of  200  feet  has  a  stumpage  value  of  $1,20.  The  pulpv/ood  yield  of 
20  cubic  feet  per  acre  per  year  with  a  stumpage  value  of  1  cent  per  cubic 
foot  (75  cents  per  standard  cord  of  128  cubic  feet)  has  a  value  of  20 
cents.  The  value  ::f  the  annual  yield  of  hardv;oods  is  estimated  at  15  cents 
per  acre.  Under  these  conditions,  the  gross  income  from  total  stumpage  is 
$1.55  per  acre  per  year.   The  total  present  cost  of  forest  management  in- 
cluding taxes,  fire  protection,  technical  services  of  a  forester  and  assis- 
tants, general  administration,  etc.,  is  estimated  at  from  20  to  30  cents 
per  acre  per  year, 
■•■;  '  :^.  '.''■' c .  "  ■ 

After  several  cutting  cycles  under  good  management  these  second- 
growth  stands  will  be  much  better  stocked  with  higher  quality  trees,  and 
yields  should  be  correspondingly  better  both  in  volume  and  in  quality. 
Increment  measurements  in  a  few  unusually  well- stocked  second-grov/th  stands 
indicate  that  the  yield  recorded  above  can  be  doubled  after  stands  are 
built  up.  Probably  costs  will  increase  also,  but  not  in  the  same  propor- 
tion, and  it  is  estimated  that  they  will  range  from  30  to  50  cents  per  acre 
per  year. 

Results  of  the  Financial  Aspects  investigations  shov/  that  the  follow- 
ing practices  can  be  recommended  bo  forest  landowners  in  the  loblolly  and 
shortleaf  pine  region:    l  -■ 

1,  Fire  control  that  will  limit  the  average  area  burned  annually  to 
less  than  1  percent  of  the  total  area  protected. 

2,  Thinning  for  pulpwood  in  dense  yoiong  stands  of  old-field  and 
second-growth  timber;  reserving  the  best-formed  trees,  properly  spaced,  as 
basic  growing  stock  for  future  development  into  high-quality  sawtimber. 

3,  Improvement  cutting  for  pulpwood  or  cordwood  in  second-growth 
stands  which  are  unmerchantable  for  sawlogs;  gradual  removal  from  all  mer- 
chantable diameter-classes  of  those  trees  that  will  not  develop  into  high- 
quality  material,  thus  saving  the  better  and  more  vigorous  trees. 
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L,.     Periodic  selective  cutting  at  short  intervals  (3  to  10  years)  in 
sawtimber  stands,  with  each  cut  removing  less  volume  than  will  be  replaced 
by  growth  before  the  next  cut,  thus  automatically  increasing  the  productiv- 
ity of  stands  until  the  growing  stock  is  ample  for  maximum  growth.   The  cut 
should  be  limited  as  far  as  the  felling  budget  will  permit  to  trees  finan- 
cially mature  because  of  size,  poor  condition,  or  lov/  capacity  for  growth, 
in  order  to  shift  growth  from  trees  of  poor  form  and  vigor  to  better  trees. 
Within  the  limits  of  economic  feasibility,  vigorous  high-quality  trees  of 
the  larger  sizes  should  be  included  in  the  reserve  stand  so  that  as  much  as 
possible  of  the  productivity  of  the  site  can  be  devoted  to  growth  of  sav/- 
timber  of  high  quality  and  value. 

5.   Integrated  utilization  to  the  greatest  extent  consistent  with 
available  markets,  providing  for  the  highest  and  most  profitable  use  of  each 
tree  and  each  portion  of  each  tree.   Pulpwood  and  cordwood  should  generally 
be  produced  from  tops  of  sawtimber  trees  and  from  trees  below  I4.  inches  d.b. 
h.  removed  as  thinnings  and  improvement  cuttings  and  not  from  those  portions 
of  trees  suitable  for  sawlogs. 

Accomplishments  during  1936 

1.  Inventory  of  growing  stock  on  the  Crossett  Experimental  Forest. 

On  the  Crossett  Experimental  Forest  of  1,680  acres  of  merchantable 
second-growth  loblolly  and  shortleaf  pine  and  hardwoods,  located  in  south- 
eastern Arkansas,  an  area  of  1,000  acres  has  been  set  aside  to  determine  and 
demonstrate  profitable  methods  of  sustained-yield  management,  v;hen  stands 
are  cut  selectively  with  various  cutting  cycles.  On  this  tract  accurate 
records  of  all  yields,  incomes,  and  costs  are  being  kept.  The  remainder  of 
the  forest  has  been  dedicated  to  permanent  sample  plots  for  detailed  studies, 
to  administrative  sites,  and  to  other  special  purposes.  A  20-percent  strip 
sur-vey,  determination  of  diameter  growth,  and  measurements  for  local  volume 
tables  have  been  made.  Stand  tables  and  stock  tables  of  volumes  of  sawtim- 
ber trees  and  of  cordwood  in  tops  and  in  trees  below  sawtimber  size  have 
been  compiled  for  each  4-0-acre  tract,  for  each  forest  type  and  condition, 
for  the  1,000-acre  area  set  aside  for  sustained-yield  management,  and  for 
the  forest  as  a  v/hole.   The  volumes  per  acre  of  pine  range  from  1,300  board 
feet  (International  l/l^-lnch.   rule)  for  the  poorest  /^O-acre  unit  to  9,000 
board  feet  on  the  best.   The  average  stand  per  acre  for  the  forest  as  a 
whole  is  about  1^,100   feet  of  pine  and  86O  feet  of  hardwoods. 

2.  Grov/th  study  and  timber-management  technic. 

With  the  stand  and  stock  tables  and  diameter- growth  data  from  the 
;  Crossett  Experimental  Forest  as  a  basis,  the  technic  of  predicting  future 

volume  growth  is  being  studied.   Current  annual  increment  for  each  forest 
I  type  and  condition,  for  the  sustained-yield  tract  and  for  the  whole  forest, 

was  determined  during  1936.   The  current  annual  volume  growth  per  acre  for 
;  the  forest  as  a  whole  is  280  board  feet  of  pine  and  30  feet  of  hardwoods. 
jit  is  planned  to  try  out  various  methods  of  determining  current  volume 

grov/th  for  stands  on  this  forest,  in  an  effort  to  determine  a  simple  but 

accurate  method  which  forest  ovmers  can  apply  readily. 
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Not  only  is  it  necessriry  to  determine  volume  grov.'th  in  predicting 
yields  of  forests  and  in  making  plans  for  me.nagement  but  it  is  equally  im- 
portant to  determine  quality  or  value  grov/th.   A  study  of  form,  taper,  and 
quality  of  pine  stems  is  being  made  in  order  to  correlate  value  and  quality] 
grov/th  with  volume  grov/th  or  increm^^nt. 

3.  Selective  logging  in  second- grov/th  loblolly  and  shortleaf  pine 
and  hardwoods . 

Field  v/ork  has  been  completed  for  a  selective- logging  study  to  de-    i 
termine  the  relative  costs  of  light  cuts  versu';  heaw  cuts  and  to  determine  I 
the  effects  of  tree  size  on  logging  costs.  Results  show  that  with  truck   ■ 
transportation  the  costs  per  M  feet  of  logging  500  board  feet  per  acre  were 
practically  the  same  as  when  A .000  board  feet  per  acre  were  removed.   The 
total  cost  of  felling,  bucking,  loading,  and  hauling  (avera^ge  haul  of  4- 
miles),  without  an  allov/ance  for  profit  to  the  contractor,  averaged  about 
$3  per  M  board  feet  (International  l/-4-inch  rule)  for  the  total  850  M  board 
feet  removed.  The  costs  per  M  board  feet  decreased  with  increase  in  tree 
size  and  were  $3.41  per  M  for  12- inch  trees,  $2.59  per  jM  for  l6- inch  trees, 
$2.19  per  M  for  20- inch  trees,  and  $2. ,12  per  jM  for  24-inch  trees.   This 
study  points  out  the  practical  feasibility  of  frequent  light  cuts,  v/hich  are 
essential  in  obtaining  sustained  yields  from  this  type  of  forest.  The  cos'i.s 
obtained  in  this  study  have  been  used  already  as  the  basis  for  certain  con- 
tract logging  prices;  and  several  large  lumber  companies  in  the  loblolly  and 
shortleaf  pine  region  have  recently  adopted  a  system  of  light  ^nd  frequent 
cutting  in  managing  their  forest  properties. 

During  1936.  a  second  selective-logging  study  was  made  at  Crossett 
using  crawler  tractors  of  several  sizes  instead  of  trucks.   Both  ground- 
skidding  and  hauling  with  an  arch  were  thoroughly  tested.   Supplementary 
studies  at  several  other  locations  where  crav/ler  tractors  were  already  used 
by  lumber  companies  were  made  for  comparison  v/ith  results  of  the  Crossett 
study.   These  results,  nov/  being  compiled,  indicate  that  the  economic  length 
of  haul  for  tractors  is  rather  limited  and  that  the  cost  per  M  feet  for 
large  logs  is  much  less  than  for  small  logs. 

4.  Stumpage  values  of  loblolly  and  shortleaf  pine  utilized  for 
lumber .     . 


The  pine  and  hardwood  logs  cut  in  the  selective- logging  study  at 
Crossett  were  put  through  the  mill;  and  the  grade,  volume,  and  value  of  lum 
ber  for  each  log  and  tree  v/ere  recorded.   Costs  cf  milling  and  selling  for 
logs  and  trees  of  different  sizes  were  also  obtained.  Stumpage  values  by 
diameter-  classes  v/ere  then  computed  by  deducting  logging,  milling,  and  sell 
ing  costs  from  sale  values  of  lumber  produced.   Results  by  tree-  sizes,  using 
1935  labor  costs  and  lumber  sales-prices,  are  siurmiarized  in  the  following 
table: 
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77 
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4.74 

18 
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10.07 

22 

533 

13.68 

24 

665 

17.73 

26 
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21.97 

1.27 
1.96 
2.93 
4.14 
5.48 
6.89 
8.40 
9.90 


—  Dollars- 
1.79 
2.63 
3.79 
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6.79 

8.41 

10.12 

11.84 


.11 

.41 

.95 

1.87 

3.28 

5.27 

7.61 

10.13 


1.43 
3.23 
4.V3 
6.28 
8.00 
9.91 
11.42 
12.56 


This  table  shows  very  clearly  the  higher  stumpage  and  lumber  values  of 
the  larger  trees,  and  illustrates  the  financial  advantage  of  building  up  the 
grovdng  stock  of  managed  forests  by  conserving  the  larger  diameter-classes, 

5 .   Costs  an_d  returns  in  producing  pulpwood  from  second-growth 
loblolly  and  shortleaf  pine. 

During  1936,  improvement  cuttings  for  pulpwood  were  made  on  eight  40- 
acre  units  on  the  Crossett  Experimental  Forest.   Pine  trees,  which,  because 
of  defect,  crook,  or  limbiness,  will  not  pay  for  further  growth,  or  which 
were  interfering  with  growth  of  more  valuable  trees,  were  removed.  Trees  of 
sawlog  size  v/ere  not  cut.   In  these  typical  second-growth  stands  1.3  cords 
of  pulpwood  per  acre  were  removed,  yielding  a  stumpage  value  of  32  cents  per 
cord  after  all  cutting  and  hauling  charges  v/ere  paid.   (Since  the  date  of 
this  study  the  price  paid  for  pulpwood  has  increased,  and  further  increases 
are  almost  certain.)   This  is  derived  by  subtracting  the  cost  of  marking  (7 
cents),  of  cutting  ($1,11),  and  of  hauling  ($1.50)  from  the  delivery  price 
($3.00).  Such  cuttings  are  yielding  an  income  with  which  to  meet  taxes. 
They  are  also  shifting  growth  from  trees  of  poor  vigor  and  form  to  trees  of 
better  quality,  thus  absorbing  future  cuts  of  higher  quality  and  greater 
value . 

In  connection  with  the  selective-logging  study  at  Crossett,  it  was 
demonstrated  that  pulpwood,  cut  from  tops  of  second-growth  pine  sawtimber 
following  logging,  was  acceptable  by  pulp  mills  and  that  the  difference  be- 
tween (1)  the  costs  of  cutting  and  hauling  and  (2)  the  delivery  price  left 
a  fair  margin  for  profit  and  stumpage.  Not  only  does  this  yield  a  profit 
but  it  also  reduces  the  fire  risk  by  reducing  the  amount  of  slash  left  on 
the  ground.   In  typical  second-growth  stands  a  yield  of  about  one-half  cord 
of  topwood  per  M  board  feet  of  sawlogs  was  obtained.  Trees  above  24  inches 
in  diameter  contain  very  little  pulpwood  because  the  large  limbs  of  the  top 
make  pulpwood  production  unprofitable.  The  relationship  between  cubic  feet 
in  tops  usable  for  pulpwood  and  cubic  feet  in  sawlogs  varies  with  size  of 
tree  as  shovm  in  the  following  table: 
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Merchantable  Volumes  Per  Tree 


Sawlog 

Pulpwood 

volume 

Proportionate 

D.B.H. 

Material 

in  the 

top 

Total 

volume  of  sawlog 
material 

1/ 

Inches 



Cubic  feet  



Percent 

12 

17.0 

6.8 

23.8 

71. A 

1^ 

;54.i 

7.7 

31.8 

75.8 

16 

3/^.9 

V  8.3 

A3. 2 

80.8 

18 

2^7.7  i 

.  8.8 

.  i» 

56.5 

8A.A 

20 

62.7  . 

8.8 

' 

71.5 

87.7 

22 

79.3  ' 

;-  8.1 

') 

87. A 

90.7 

21,      ' 

97.0  • 

'  -  6.^ 

103.  A 

93.8 

26 

1U.9  -: 

V  u.^ 

118.9 

96.6 

28 

133.0 

.9 

133.9 

99.3 

30 

151.0 

__  -   .0 

-  -  —  - 

151.0 

100.0 

1/  Inside  bark. 


Plans  for  1937 
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Shortleaf-loblolly  pine  region.  During  1937,  the  following  studies 
will  be  in  progress  on  the  1,000-acre  sustained-yield  tract  of  the  Crossett 
Experimental  Forest,  as  representative  of  the  loblolly  and  shortleaf  pine 
and  hardwood  region:       .  ^^    . 

'-"   ■   1.  Improvement  cuttings  for  pulpwood  on  those  areas  not  yet  covered* 
Yields,  incomes,  and  costs  will  be  obtained  by  tree  sizes,  and  totals  v/ill 
be  kept  by  4-0-acre  units. 

2.  Improvement  cuttings  for  chemical  hardwood.  Here  also  yields,  in- 
comes, and  costs  v/ill  be  obtained  by  tree  sizes, and  totals  v/ill  be  kept  by 
/!^0-acre  units . 

3.  Thinning  of  young  old-field  pine  stands  for  pulpwood.  Yields,  in- 
comes, and  costs  will  be  kept  by  tree  sizes  and  the  totals  by  definite  areas. 

4..  Sav/timber  cutting  of  selected  /+0-acre  units,  in  order  to  determine 
advantages  and  disadvantages  of  3-?  6-,  and  10-year  cutting  cycles.  The  cut 
will  be  held  below  growth  on  each  area  so  as  to  build  up  the  grov/ing  stock 
both  in  volume  and  in  quality.  All  trees  to  be  cut  will  be  marked  by  a 
technician,  and  a  detailed  inventory  of  trees  to  be  cut  and  of  the  stand  at 
the  time  of  marking  v/ill  be  taken.   Costs  of  marking  and  of  the  inventory 
will  be  kept.   Inventories  v/ill  be  taken  at  the  end  of  each  cutting  cycle, 
and  the  current  annual  increment  and  increase  in  quality  and  value  of  the 
growing  stock  between  cuts  will  be  determined  from  these  inventories.  At 
the  time  of  the  cut,  yields  and  incomes  from  sawlog s,  pulpwood,  and  chemical- 
wood,  and  costs  of  logging,  v/ill  be  kept  by  tree-sizes  and  by  operations. 
Total  yields,  incomes,  and  costs  v/ill  be  compiled  and  recorded  for  each  /^O- 
acre  unit. 
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5„  The  technic  of  determining  growth  in  volume  and  value,  of  marking 
timber  so  as  to  improve  quality  and  increase  the  yield,  and  of  regulating 
the  cut,  will  be  studied. 

Other  forest  regions  of  the  South.  During  1935,  Financial  Aspects 
studies  were  carried  on  in  the  slash  and  longleaf  pine  region,  as  well  as  in 
the  loblolly  and  shortleaf  pine  region.   Curtailment  of  funds  in  1936  made 
it  necessary  to  discontinue  the  work  in  the  longleaf  and  slash  pine  region, 
but  a  progress  report,  "An  investigation  of  pulpwood  production  from  round 
and  turpentined  longleaf  pine,"  was  issued  in  December  as  Occasional  Paper 
No.  58.  Unless  additional  funds  are  available,  no  Financial  Aspects  inves- 
tigations will  be  undertaken  in  1937  outside  of  the  loblolly  and  shortleaf 
pine  region. 


NEW  PUBLIC  DOMAIN 

The  manuscript  entitled  "Forest  land  tax  delinquency  in  Arkansas"  was 
further  revised,  and  the  Arkansas  Agricultural  Experiment  Station  plans  to 
publish  it  eai'ly  in  1937.  A  report,  "Land  ownership  in  Survey  Unit  #1, 
Florida,"  was  issued  as  Occasional  Paper  No.  56  on  December  22,  1936.  Two 
office  reports,  "Land  taxation  and  tax  delinquency  in  Survey  Unit  #1, 
Florida"  and  "Land  o-.Tiership,  taxation,  and  tax  delinquency  in  Survey  Unit 
#1,  Georgia,"  wer^  .iso  prepared.  These  three  reports  are  being  used  by 
the  Forest  Survey  as  a  source  of  ownership-taxation  information  in  its 
reports  on  these  units. 

The  study  of  assessed  valuation,  taxation,  and  tax  delinquency  in 
northeastern  Florida  showed  that  in  genri'ral  the  assessed  valuation  per  acre 
was  highest  on  property  owned  by   townspeople  and  farmers  and  lov/est  on  prop- 
erty owned  by  lumbermen  and  naval- s tor -s  operators.   It  also  showed  that 
assessed  valuations,  in  general,  were  highest  on  tracts  of  less  than  100 
acres.  In  respect  to  land-use  classes,  valuations  were  commonly  highest  on 
improved  farm  lands  followed  in  order  by  land  held  for  speculation,  timbered 
lands,  unimproved  farm  lands,  and  cut- over  lands. 

Tax  rates  ranged  from  38.375  to  59.75  mills  per  dollar  of  valuation. 
The  tax  per  acre  was  generally  highest  on  tracts  averaging  1  to  50  acres  m 
area. 

The  study  of  tax  delinquency  showed  that  4-1  percent  of  the  region 
(4., 04.7, 000  acres)  was  in  default  for  3  or  more  years.   In  the  rest  of  the 
State  outside  this  unit  only  32  percent  of  the  area  was  in  default  for  this 
same  period.  The  East  Coast  counties  were  much  more  seriously  involved  in 
ta,x  default  than  the  other  counties.  The  lumber  counties  had  the  least 
delinquency,  only  20  percent  of  their  area  being  in  default.  For  the  8  coun- 
ties specifically  studied,  the  survey  showed  that  property  owned  by  land  spec- 
ulators was  most -prone  to  delinquency,  followed  in  order  by  that  held  by 
"unknown"  owners,  naval- stores  operators,  liimbcrmen,  unclassified  small  ov/n- 
ers,  farmers,  tovmspeople,  banks,  and  loan  and  insurance  companies. 

The  study  of  land  ownership,  taxation,  and  tax  delinquency  in  south- 
eastern Georgia  covered  6  counties:  Clinch,  Wayne,  and  Liberty  Counties  in 
the  Coastal-Plain  flatv/oods;  Coffee  County,  in  the  middle  Coastal  Plain;  and 
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Dodge  and  Emanuel  in  the  upper  Coastal  Plain,  These  three  physico-economic 
sub-divisions  presented  very  different  pictures  as  to  land  owaiership  but 
more  comparable  relationships  with  respect  to  taxation  and  tax  delinquency. 
The  region  of  the  Coast-Plain  flatwoods  was  very  largely  ovmed  by  naval- 
stores  operators,  v/ith  lumbering  an  important  secondary  activity.  Much  of 
the  area  was  held  in  tracts  averaging  5,000  acres  or  more,  some  individual 
tracts  running  up  to  100,000  acres.  As  in  Florida,  however,  most  of  the  I 
tracts  were  less  than  500  acres  in  area.  The  middle  Coastal  Plain,  as  rep- 
resented by  Coffee  County,  was  owned  to  a  very  large  extent  by  farmers; 
forest-operator  holdings  averaged  only  8  or  9  percent  of  the  total  rural 
area„  Most  of  the  holdings  were  from  100  to  500  acres  in  area;  very  few 
holdings  exceeded  5,000  acres.   In  the  upper  Coastal  Plain  as  represented 
by  Dodge  and  Emanuel  Counties >  farmers  again  were  the  large  landowners, 
holding  from  50  to  65  percent  of  the  area.  One  noteworthy  feature  in  this 
area  was  the  large  proportion  (l6  to  20  percent)  of  the  rural  area  ovmed  by 
banks  and  by  loan  and  insurance  companies.   This  condition  appeared  to  rep- 
resent a  breakdown  of  private  land- ownership,  since  most  of  these  tracts 
were  acquired  through  foreclosure  of  mortgages. 

The  study  of  valuation  revealed  that,  with  fev/  exceptions,  type  of 
ownership  had  little  or  no  effect  on  valuation  per  acre.  For  example,  in 
the  6  counties  studied,  the  actual  variation  betv;een  the  average  assessed  ■ 
valuation  of  improved  farm  lands  on  the  one  hand  and  cut-over  forest  lands 
on  the  other  was  only  ^1  to  $5  per  acre.  This,  of  course,  did  not  in  any 
way  reflect  the  actual  differences  in  sale  value  of  these  types  of  property, 
Within  the  counties  of  the  Coastal- Plain  flatv/oods  the  tax  on  timbered  land£ 
and  that  on  cut- over  la.nds  were  practically  identical,  the  variation  betv;eer 
them  being  only  a  fraction  of  a  cent  per  acre.  Taxes  averaged  from  2  to  6 
cents  per  acre.   In  the  middle  Coastal  Plain  the  variation  betv;een  the  tax 
on  timbered  land  and  that  on  cut- over  land  was  only  about  1  cent  per  acre, 
and  the  taxes  ran  from  9  to  10  cents  per  acre.   In  the  upper  Coastal  Plain 
there  was  considerably  more  variation  between  the  taxes  on  the  tv;o  clasces 
of  forest  lands,  cut-over  lands  averaging  about  8  cents  per  acre  and  timber 
lands  from  13  to  22  cents  per  acre.   Of  the  total  area  (1,819,000  acres) 
approximately  17^  percent  were  in  default  for  3  or  more  years.  Several  com 
ties,  however,  had  no  land  in  default,  whereas  others  had  between  70  and  75 
percent  of  their  area  in  this  condition.   It  was  impossible  to  determine  ihi 
relationship  of  delinquency  to  ownership  in  Georgia,  as  was  done  in  Florida, 
but  the  data  on  uncollected  fi  fas  indicated  the  usual  trend  in  delinquency 
dui'ing  the  depression.  In  every  coionty  delinquency  increased  I'apidly,  even 
though  the  actual  tax  levy  declined  in  all  cases.  One  noteworthy  factor  cor 
tributing  to  delinquency  in  Georgia  is  the  failure  of  the  county  to  enforce 
collection  of  taxes  by  actual  sale  of  the  delinquent  property,  even  though 
this  is  provided  for  by  lav/.  , 

During  the  latter  part  of  193^  plans  v;ere  developed  for  a  study  in  co- 
operation with  various  agencies  of  (1)  forest-land  taxation  v/ith  particular 
reference  to  the  legal  aspects  and  incidence  of  drainage  and  levee  taxes, 
and  of  (2)  tax  delinquency  in  the  Yazoo  Delta  of  Mississippi.  Field  v/ork  or 
this  project  v/ill  start  early  in  1937, 

Plans  for  1937  include  the  completion  of  the  above  study  in  MiRsissipf 
and  the  extension  of  similar  studies  into  other  areas  typical  of  major  fores 
or  economic  regions  v/ithin  the  territory  served  by  the  Station. 
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FOREST  TAXATION 

Almost  8  months  of  1936  v;ere  spent  by  the  Station's  taxation  econo- 
mist, Dr.  Nelson,  on  the  National  Forest  Contributions  study.   During  more 
than  half  of  this  time  he  was  assisted  by  Mr.  Craig.  This  study  was  made 
to  help  determine  the  effect  of  acquisition  of  national  forests  on  the 
finances  and  fiscal  condition  of  local  governments,  and  to  assist  in  devis- 
ing a  system  of  Federal  contributions  to  local  government  which  might  be 
more  equitable  to  the  local  unit  than  the  present  systemgwhich  is  based  on 
the  distribution  to  the  local  government  of  25  percent  of  the  gross  re- 
ceipts from  the  national  forests  in  the  region  involved,  for  the  support 
of  schools  and  roads,  plus  an  additional  10  percent  expended  by  the  Secre- 
tary of  Agriculture  for  the  construction  and  maintenance  of  roads  and 
trails  within  the  National  Forests  of  the  state  in  which  the  revenues  v/ere 
derived. 

Detailed  studies  of  the  economic  problems  (State  and  local  finance, 
effect  of  national-forest  acquisition  on  local  finance,  and  of  the  Federal 
acquisition  policy)  were  made  on  10  national  forests  in  the  South  located 
in  l/!^  counties  in  9  states.  Following  completion  of  the  field  work,  Nelson 
assisted  in  the  preparation  of  a  report  for  the  entire  country.  The  south- 
ern national  forests  included  in  the  study  were  as  follows:  Unaka,  in 
Tennessee;  Nantahala,  in  North  Carolina;  Francis  Marion,  in  South  Carolina; 
Osceola,  in  Florida;  Black  Warrior,  in  Alabama;  DeSoto  and  Delta,  in  Mis- 
sissippi; Ouachita,  in  Arkansas;  Kisatchie,  in  Louisiana;  and  Davey  Crockett, 
in  Texas. 

Preliminary  investigations  of  the  foreet-tax  situation  v/ere  made  in 
Mississippi,  Arkansas,  Floi'idaand  Texas.   In  each  of  these  States,  con- 
sultative service  was  given  to  the  State  Foresters,  tax  committees,  legis- 
lators, and  other  interested  individuals  or  groups.  The  Arkansas  survey 
was  more  comprehensive  than  the  others  and  has  resulted  in  the  initiation 
of  a  special  research  project  by  the  Arkansas  Planning  Board. 

Plans  for  1937  include  the  continuation  of  cooperation  by  the  Station, 
along  with  the  administrative  organization  of  the  Forest  Service,  in  analyz- 
ing existing  tax  legislation  and  administration,  in  order  to  assist  in  draw- 
ing up  sound  forest  tax  laws  for  states  of  the  South  when  invited  to  do  so 
by  their  respective  State  Foresters. 


FOREST  SURVEY 

The  Forest  Survey  of  the  United  States  as  authorized  by  the  McSweeney- 
McNary  Act  of  May  22,  1928,  was  inaugurated  in  the  South  during  the  latter 
part  of  1930.   It  includes  a  nation-wide  inventory  of  the  extent,  location, 
and  condition  of  forest  lands;  the  quantity,  kinds,  quality,  and  availabil- 
ity of  the  timber  now  standing  on  these  lands;  the  rate  of  depletion  through 
cutting,  fire,  insects,  disease,  and  other  causes;  the  current  and  probable 
future  rate  of  timber  growth  and  the  productive  capacity  of  the  forest  area; 
and  the  present  and  probable  future  need  for  forest  products  in  the  different 
parts  of  the  country  by  all  classes  of  consiimers.   It  also  includes  an  analy- 
sis of  the  relations  of  these  findings  to  one  another  and  to  other  economic 
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factors,  as  a  basis  for  the  formulation  of  policies  and  principles  of  forest- 
land  utilization.   It  involves  both  field  inventories  and  the  compilation  of 
data  from  many  sources. 

The  Forest  Survey  field  work  in  the  lower  South,  except  for  the  post 
oak  region  of  about  30  million  acres  in  Texas  and  Oklahoma,  was  completed  in 
June  1936.  The  area  inventoried  includes  215  million  acres  in  13  states  and 
extends  from  southern  South  Carolina  to  the  timbered  portion  of  eastern  Texas 
and  Oklahoma,  including  the  bottomland-hardwood  region  of  the  Mississippi 
Valley  from  the  Gulf  of  Mexico  to  the  Ohio  River,  The  field  cruise  of  this 
extensive  area  has  been  accomplished  for  the  most  part,  since  the  fall  of 
1933>  when  emergency  funds  were  first  made  available.  Upon  completion  of  the 
field  work,  seven  of  the  field  crews  were  transferred  to  the  Appalachian 
Station, 

The  computation  of  the  vast  amount  of  data  gathered  by  the  field  crev/s 
and  the  preparation  of  reports  is  almost  as  large  a  task  as  was  the  field 
work,  and  it  will  take  2  or  3  years  to  make  the  results  available  to  the 
public.  The  computing  work  has  progressed,  however,  to  a  point  where  infor- 
mation on  certain  parts  of  the  territory  surveyed  is  rapidly  becoming  avail- 
able. 

The  progress  of  Survey  activities  to  December  31?  1936,  is -summarized 
in  the  following  table: 


Progress  Report  of  the  Southern  Forest  Survey  as  of  December  31,  1936 


Com- 

Report 

Field 

puting 

prepara- 

Total 

Papers 

issued 

State 

Survey 
units 

La,nd  area 

work 
com- 

work 
com- 

tion 
com- 

com- 
pleted 

to  date 

Unit 

pleted 

pleted 

pleted 

reports 

Releases 

Number 

Acres 

1 

Percent — 

-Numl 

Der ■' 

Ala 

Ark.^ 

6 

32,818,500 

100 

52 

3 

55 

None 

1 

k 

26,331,700 

100 

61 

3 

56 

None 

None 

Fla. 

U 

30,983,800 

100 

67 

27 

68 

None 

3 

Ga. 

5 

36,787,700 

100 

56 

17 

60 

None 

6 

La, 

5 

29,078,200 

100 

90 

20 

7^ 

None 

2 

Miss. 

5 

29,655,300 

100 

79 

21 

72 

None 

3 

Okla, 

1 

^,026,200 

100 

20 

0 

45 

None 

None 

S.  G. 

1 

5,186,900 

100 

90 

20 

73 

None 

2 

Tex.  ^ 

2 

18,515,900 

100 

87 

25 

lU 

None 

1 

Tenn.-Vc 

1.  1 

l,852,.i00 

100 

100 

100 

C 

100 
)ther 

1 
None 

1 

Total 

31.       ; 

215,236,500 

100 

68 

17 

63 

1 

23 

1/  Includes  bottomland-hardwood  region  in  Mo.,  2,^98,700  acres;  Ky., 
70,600  acres;  and  Tenn.,  ^68,500  acres. 
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The  extent  to  which  the  lower  South  is  forested  is  not  generally- 
realized,  and  the  part  that  these  forests  must  inevitably  play  in  the  eco- 
nomic future  of  the  South  is  only  beginning  to  be  appreciated.  The  Forest 
Svurvey  has  broijght  out  the  fact  that,  after  200  years  of  occupation  by  an 
agriculturally  minded  population,  less  than  30  percent  of  the  land  in  the 
lower  South  is  in  actual  cultivation  and  over  58  percent  of  it  is  in  some 
stage  of  forest  growth.  Of  course,  the  proportion  of  the  land  surface  that 
is  occupied  by  forest  growth  is  not  everywhere  the  same.  For  instance,  in 
the  Coastal  Pine  Region,  which  borders  the  Atlantic  and  Gulf  Coasts  from 
South  Carolina  to  the  Mississippi  Delta  and  extends  west  from  the  Delta  in- 
to east  Texas,  70  percent  of  the  80  million  acres  of  land  is  in  some  stage 
of  forest  growth.  In  the  longleaf  and  slash  pine  forests  of  the  eastern 
part  of  this  region  almost  three-fourths  of  the  world's  rosin  and  turpentine 
are  produced.  Adjoining  the  Coastal  Region  and  extending,  in  this  part  of 
the  South,  from  the  Savannah  River  to  the  post-oak  region  of  Texas,  is  the 
loblolly-shortleaf -hardwood  belt,  with  a  land  area  of  91  million  acres. 
Although  it  includes  a  large  proportion  of  the  South 's  agricultural  land, 
over  54.  percent  of  the  region  is  in  forest.  In  the  Delta  hardwood  region, 
which  occupies  the  flood  plains  of  the  Mississippi  River  from  the  Gulf  of 
Mexico  to  the  Ohio  River,  forests  cover  L,2   percent  of  the  32  million  acres 
of  land  surface.  Although  this  fertile  region  has  been  more  intensively 
developed  for  agriculture  than  the  other  forest  regions  of  the  lower  South, 
it  also  contains  a  large  part  of  the  high-grade  old-growth  hardwood  timber 
left  in  the  United  States.  In  north  Georgia  and  northeast  Alabama,  the 
southern  portion  of  the  Appalachian  hardwood  region  occupies  approximately 
11  million  acres,  of  v;hich  63  percent  is  in  forest  growth. 

A  representative  cross  section  of  the  forest  stands  in  the  lower  South 
can  be  obtained  from  a  summary  of  data  for  21  of  the  34-  Survey  units  inven- 
toried and  which  have  a  combined  forest  area  of  approximately  ^2>   million 
acres.  Over  75  percent  of  the  forest  area  is  occupied  by  second  growth, 
while  remnants  of  the  original  forest  occupy  only  l6  percent.  Virgin  old- 
growth  timber  occupies  6  percent  of  the  forest  area,  and  old-growth  stands 
from  which  a  part  of  the  timber  has  been  cut,  ap  additional  10  percent. 
Sawlog-size  stands  of  Second  growth  occur  on  39  percent  of  the  forest  area. 
The  large  area  in  second  growth  consists  almost  entirely  of  natural  stands 
that  have  come  in  after  cutting,  largely  without  the  aid  of  fire  protection 
oX*  the  conscious  effort  of  man.  Although  this  indicates  the  high  recupera- 
tive capacity  of  southern  forest  land,  a  considerable  proportion  of  the 
second-growth  areas  are  lightly  or  otherwise  unsatisfactorily  stocked.  As 
a  reminder,  also,  that  even  the  best  forest  land  can  be  mishandled,  8  mil- 
lion acres  of  former  pine  land  in  the  Coastal  Pine  Region  have  failed  to 
restock  after  clear-cutting,  or  have  come  back  to  v/orthless  scrub  hardwoods, 
and  are  definitely  out  of  the  forestry  picture  for  many  years  to  come. 

The  stand  of  sawtimber  in  these  21  survey  units  totals  123  billion 
board  feet  (Doyle  scale)  of  which  56  billion  feet  are  pine;  63  billion, 
hardwoodj  and  4-  billion,  cypress.  Seventy- two  percent  of  the  pine  sawtimber 
occurs  in  second-growth  stands,  while  4-6  percent  of  the  hardwood  and '29  per- 
cent of  the  cypress  is  in  second  grov/th.  Sawtimber  trees,  as  the  term  is 
used  here,  are  trees  that  contain  at  least  one  usable  12-foot  log  and  that 
will  yield  at  least  50  percent  of  their  gross  volume  in  sound  material; 
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pines  and  cypress  must  have  a  diameter  (outside  bark  at  breast  height)  of 
at  least  9  inches,  and  hardwoods  of  at  least  13  inches.  Allowance  has  been 
made  in  the  estimate  for  both  v/oods  and  mill  cull. 

Because  of  the  construction  of,  or  announcement  of  plans  for,  several 
new  pulp  and  paper  mills  in  the  South  during  the  last  year,  the  estimates 
of  the  supply  of  pulping  wood  in  the  21  Survey  units  (83  million  acres  of 
forest  land)  are  of  particular  interest.   The  volume  of  pulping  wood  in  souri' 
trees  under  13  inches  in  diameter  at  breast  height  amoiints  to  220  million 
cords  of  pine  and  110  million  cords  of  pulping  hardwoods  and  cypress.   It 
should  be  understood,  hov/ever,  that  this  estimate  includes  the  capital  or 
growing  stock  of  young  timber  to  which  the  lumber  and  other  wood  industries, 
including  the  pulp  and  paper  industry,  must  look  for  their  futiure  supply, 
as  well  as  that  which  is  immediately  available.  The  yearly  pulpv/ood  require 
ments  of  the  20  present  and  proposed  pulp  mills  in  the  area  covered  by  this 
estimate  total  2^  million  cords. 

The  expansion  of  the  pulp  and  paper  industry  in  the  South  is  a  factor 
of  prime  importance  in  the  futiure  of  the  forests  of  this  region.   By  coordi- 
nating its  demand  for  small,  cheap  timber  with  the  requirements  of  the  lum- 
ber and  other  v/ood-products  industries  for  larger  material  of  higher  quality 
the  pulp  and  paper  industry  can  be  of  valuable  aid  in  the  economic  develop- 
ment of  the  forests  of  the  South.  The  expansion  of  the  pulpwood  market  to 
include  all  of  the  naval-stores  belt  offers  an  excellent  opportunity  to 
"clean  up"  the  large  accumulation  of  worked-out  turpentine  timber,  which  has 
heretofore  been  almost  without  a  market,  and  which  by  its  presence  has 
hindered  the  growth  of  another  crop  of  trees  for  turpentining.   In  stands 
that  are  too  densely  stocked,  obtaining  pulpwood  from  thinnings  and  improve- 
ment cuttings  offers  opportunity  to  reap  an  immediate  money  return  and  at 
the  same  time  improve  the  forest  and  hasten  the  growth  of  the  remaining  m 
trees  to  a  more  valuable  size.  Although  it  is  imdoubtedly  possible  to 
manage  forests  primarily  for  pulpwood  on  short  rotations,  the  unrestricted 
cutting  of  small  trees  for  pulpwood  on  lands  not  imder  forest  management  may 
involve  the  removal  of  potential  sawtimber  and  other  high-quality  material 
to  the  future  disadvantage  of  the  lumber  and  other  wood-products  industries, 
and  may  even  handicap  the  pulp  mills  themselves.  A  coordination  of  the  de- 
mands of  the  pulp  industry  with  the  requirements  of  the  l\imber  and  other 
wood-products  industries  is  entirely  feasible  and  can  be  v/orked  out  to  the 
advantage  of  both. 

A  large  item  of  timber  use  in  the  lower  South  is  that  for  cross  ties, 
poles,  and  piling.  This  consumption,  with  increased  utilization  of  second- 
growth  timber,  has  been  accompanied  by  a  considerable  development  of  the 
wood-preserving  industry.  Of  particular  interest  to  these  industries,  there 
fore,  have  been  the  Survey  findings  in  regard  to  the  supply  of  pole  and  pile 
timber.   In  16  Survey  units  situated  along  or  near  the  Atlantic  and  Gulf 
Coasts,  it  is  estimated  that  there  are  263  million  pine  trees  suited  for  con 
version  into  poles  or  piles.  These  trees  occur  scattered  individually  or  in 
groups  throughout  the  forest  stands,  and  most  of  them  are  accessible.  For' 
the  16  units  as  a  whole,  69  percent  of  the  suitable  trees  v/ill  produce  poles 
or  piles  in  the  20-  and  25-foot  length-classes;  24.  percent  v/ill  produce  30- 
and  35-foot  lengths;  and  7  percent  will  produce  lengths  of  4.0  feet  or  more. 
Because  pole  and  pile  timber  is  commonly  turpentined  or  cut  for  sawlogs, 
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pulpwood,  and  other  commodities  without  regard  to  its  higher  value  for  other 
uses,  and  because  pole  and  pile  producers  and  processors  are  seldom  timber- 
land  owners  themselves,  it  particularly  behooves  them  to  consider  the  compe- 
tition they  must  meet  for  present  and  future  timber  supplies  and  to  guard  in 
some  manner  their  future  supply  of  pole  and  pile  timber. 

The  analysis  of  naval-stores  data  has  progressed  to  a  point  v/here  a 
roi;gh  appraisal  can  be  made  of  the  possible  future  production  of  the  entire 
naval-stores  belt.   Between  South  Carolina  and  east  Texas,  there  are  p-nprox- 
imately  34-  million  acres  on  v;hich  longleaf  and  slash  pines  form  an  important 
part  of  the  forest  stand.   The  supply  of  un turpentined  longleaf  and  slash 
pine  trees  on  this  area  is  sufficient  to  sustain  present  gum  naval-store? 
production,  as  well  as  permit  a  gradual  increase  in  production.   If  any  con- 
sid-'-'rable  number  of  round  trees  are  cut  for  pulpwood,  poles,  piles,  cross 
ties,  or  sawlogs,  however,  the  possible  naval-stores  production  v/ill  be  cor- 
respondingly reduced.  The  supply  of  longleaf  pine  stumpwood,  from  which  the 
wood  naval-stores  industry  extracts  one-sixth  of  the  turpentine  and  one- 
fouT'th  of  the  rosin  produced  in  the  United  States,  as  well  as  pine  oil  and 
many  other  products,  is  sufficient  to  permit  a  considerable  increase  in  the 
production  of  wood  naval  stores.  A  smaller  item,  but  one  v/hich  adds  to  the 
total  of  naval  stores  produced,  is  the  turpentine  recovered  as  a  byproduct 
in  the  manufacture  by  the  sulphate  process  of  paper-pulp  from  southern 
pines.  Attempts  are  also  being  made  to  develop  methods  for  recovering  rosin 
from  pulpmill  liquors.  Although  the  supply  of  turpentine  timber,  stumpwood, 
and  the  growing  pulpmill  activity  are  favorable  for  an  increased  production 
of  naval  stores,  the  industry  should  move  cautiously  if  the  violent  price 
fluctuations  and  general  instability  which  have  characterised  the  industry 
for  the  past  quarter  century  are  to  be  avoided. 

A  very  interesting  finding  of  the  Forest  Survey  is  the  confirmation  of 
the  fact  that  southern  hardv/oods  have  growth  possibilities  probably  fully  as 
great  as  those  of  the  pines.   In  the  Delta  hardwood  region  of  northeast 
Louisiana,  it  was  found  by  averaging  the  fast-  and  slow-growing  trees  to- 
gether as  they  occur  naturally  over  a  forest  area  of  2§  million  acres,  that 
the  more  rapidly  growing  hardwood  species,  such  as  the  red  oaks,  cottonv/ood, 
soft  maple,  and  sweet  pecans,  compare  very  favorably  in  diameter  growth  rate 
with  the  southern  pines;  while  red  gum,  tupelo,  gum,  white  oaks,  and  ash 
grow  at  a  good  average  rate;  and  even  the  slower-growing  species,  such  as 
overcup  oaks,  bitter  pecan,  hickory,  and  black  gum,  increase  in  diameter  at 
an  average  rate  of  about  Ig-  inches  in  10  years.  The  net  increase  in  board- 
foot  volume  on  the  2^  million  acres  in  question  v/as  found  to  average  72 
board  feet  per  acre  annually;  while  the  annual  increment  in  the  better- 
stocked  stands  of  second-growth  sawtimber  averaged  220  board  feet  per  acre. 
These  increment  rates,  which  are  woods-run  averages  under  strictly  natural 
conditions,  could  be  increased  considerably  under  forest  management.   It  is 
believed  that  the  growth  of  hardv/oods  on  similar  sites  elsewhere  in  the 
lower  South,  as  in  the  bottomlands  of  the  Savannah,  Altamaha,  Apalachicola, 
Mobile,  Pearl,  Red,  and  Sabine  Rivers,  will  be  found  to  compare  favorably 
with  that  in  northeast  Louisiana. 

The  few  general  findings  given  here  indicate,  in  a  limited  way,  the 
manner  in  which  the  factual  data  collected  by  the  Forest  Survey  are  defining 
the  different  asoects  of  thp  fnrpFst.  si  t.nn  +  i  nn  i-n   +ho  Towc^r.  .QrM-,  +  1-,   tv,  rr^^^^^^i 


the  outlook  is  favorable  and  definitely  encouraging,  both  as  regards  the 
condition  of  the  forests  themselves  and  as  regards  the  attitude  of  the  tim- 
ber-uaing  industries,  timberland  owners,  and  the  public  in  general.  There 
nov/  seems  to  be  enough  forest  land  and  enough  merchantable  and  growing  tim- 
ber to  support  permanently  the  present  forest  industries  as  well  as  an  ex- 
panded pulp  and  paper  industry,  provided  the  land  and  its  growing  stock  of 
trees  are  handled  with  skill  and  intelligence.   There  are,  however,  a  num- 
ber of  weak  spots  that  need  adjustment  and  problems  that  must  be  solved  if 
the  full  possibilities  of  almost  two-thirds  of  the  land  area  of  the  South 
are  to  be  realized. 


^  ,_   COOPERATING  AGENCIES 
BUREAU  OF  PLANT  INDUSTRY 
■  Forest  Pathology 

Accomplishments  during  1936  • 

1,  A  study  of  the  brown-spot  needle  disease  of  longleaf  pine  contin- 
ued as  the  main  investigation.   This  study  can  be  divided  into  three  sepa- 
rata parts:  (1)  determination  of  the  effect  of  the  disease  on  seedling  de- 
velopment, (2)  determination  of  the  effect  of  fire  as  a  method  of  disease 
control,  and  (3)  a  study  of  technical  phases  of  the  problem. 

Examination  of  a  longleaf  pine  plantation  on  the  Choctawhatchee 
National  Forest  in  western  Florida,  v/here  the  disease  had  been  kept  in  check 
by  infrequent  spraying  (from  one  to  three  times  a  year)  for  foiir  seasons 
(1933-36),  shov/ed  ten  times  more  disease  on  the  foliage  of  unsprayed  seed- 
lings than  on  the  sprayed.  Favorable  response  to  infrequent  spraying  has 
been  indicated  in  other  localities.   On  the  Palustris  Experimental  Forest  in 
central  Louisiana  the  average  infection  on  the  needles  of  planted  longleaf 
seedlings,  sprayed  three  times  in  the  field  during  two  growing  seasons,  was 
8  percent  as  against  18  percent  on  untreated  seedlings  in  adjacent  plots. 
In  a  cooperative  study  with  the  Forest  Service,  semiannual  experimental 
spraying  was  extended  to  a  longleaf  plantation  established  during  the  winter 
of  1925-26,  near  Bogalusa,  La.   This  plantation  shov;ed  poor  development  on 
account  of  heavy  brown-spot  infection.   The  initial  spraying  treatment  in 
July  1936  appears  to  have  stopped  further  progress  of  the  disease  on  foliage 
of  that  growing  season. 

Afjother  test  of  the  same  type  was  initiated  on  the  Harrison  Experi- 
mental Forest  in  June  1936.  The  piirpose  of  this  test  was  to  determine  the 
effect  of  the  disease  of  choosing  for  the  time  of  the  second  semiannual 
spraying  either  September  or  February. 

The  study  of  the  effect  of  fire  as  a  method  of  disease  control  was 
continued.  Data  gathered  on  an  extensive  survey  through  Florida,  Alabama, 
Georgia,  and  South  Carolina  confirmed  previous  observations  that  winter 
fires  reduce  the  amount  of  infected  foliage  as  compared  with  that  on  seed- 
lings in  nearby  areas  that  have  remained  unburned  for  several  seasons. 
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An  estimate  of  the  spread  of  the  brown- spot  into  an  area  of  natural  repro- 
duction, follov;ing  a  single  fire  in  February  1934-?  covering  l,Q   acres,  indi- 
cated that  infection  by  the  second  winter  after  the  fire  amounted  to  three- 
fourths  of  that  on  seedlings  in  the  area  outside  which  had  been  unburned 
for  8  years. 

Fungi  from  diseased  needles  of  Austrian  and  Corsican  pines  from  north- 
ern sources  were  studied  in  the  laboratory  to  determine  their  possible  con- 
nection v/ith  the  brown- spot  disease  in  the  longleaf  pine  region.  Three 
species  or  strains  of  fungi  v/are  found  on  the  infected  foliage,  differing 
in  m.orphological  and  cultural  characters  from  each  other  and  from  the  brown - 
spot  organism, 

2,  Experimental  work  to  determine  whether  the  losses  that  have  oc- 
curred in  the  raising  of  black  locust  nursery  stock  were  due  to  parasitic 
factors,  was  resumed  during  the  growing  season,.  Formaldehyde,  aluminum  sul- 
phate, and  hydrated  lime  were  used  on  small  plots  to  sterilize  the  soil  and 
change  the  soil  acidity..  New  Improved  Ceresan,  basic  copper  sulphate,  Dubay 
dust,  and  zinc  sulphate  were  used  as  seed  dust  treatments.   Adverse  weather 
conditions  and  lack  of  damping-  off  made  it  difficult  to  draw  conclusions 
from  the  results  of  this  work.   Weak  formaldehyde,  when  applied  to  the  soil 
in  water  solutions  at  the  rate  of  1/8-  to  1/ l   ounce  per  square  foot,  gave 
good  results,  but  failed  to  stimulate  the  seedlings  above  ground  to  emerge 
as  has  been  noted  elsewhere, 

3.  As  part  of  the  Federal  program  to  establish  blight-resistant  chest- 
nuts in  this  country,  Asiatic  chestnut  seedlings  were  grown  and  distributed 
at  the  Louisiana  sState  Nursery  from  1^30  to  3  934.   A  study  of  the  survival 
and  growth  of  these  trees,  now  located  in  scattered  plantations  throughout 
the  South,  is  being  made  with  particular  I'eference  to  the  pathological  fac- 
tors affecting  their  development.  Two  plantations  were  visited  in  1936 »  On-: 
had  failed  on  account  of  frequent  fires  and  cattle  grazing .   In  the  other,  a 
nujTiber  of  the  trees  had  started  to  bear  seed.   As  these  trees  had  been  plant- 
ed in  nematode-infested  soil,  the  roots  of  se'^'eral  were  examined  for  galls^, 
but  none  were  found.  This  suggests  that  Asiatic  chestnut  trees  may  be  immune 
to  attacks  of  certain  kinds  of  nematodes,, 


Plans  for  jL937 

1.  It  is  planned  to  continue  the  experiments  on  the  brown- spot  needle 
disease  in  order  to  determine  the  minimum  number  of  spray  treatments  needed 
to  stimulate  rapid  height  growth  of  seedlings.   The  pathogenicity  of  the 
fungus  causing  the  brovm-spot  should  be  determined  and  a  taxonomic  study  of 
the  same  organism  made«   Technical  phases  of  the  problem  which  may  have  no 
obvious  economic  bearing,  but  which  may  indicate  better  methods  of  disease 
control,  should  be  studied. 

2.  It  is  planned  to  discontinue  the  study  of  black  locust  diseases 
because  of  the  consistently  negative  resulhs  thus  far  obtained. 

3.  Several  Asiatic  chestnut  plantations  in  Louisiana  and  Mississippi 
have  not  been  examined  since  the  trees  were  set  out.   These  are  to  be  ex- 
amined during  the  coming  year. 
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Forest  Products  Pathology 

A.ccomplishments  during  1936 

Owing  to  the  resignation  of  Mr.  Hatfield  in  June  1936,  the  Station  was 
without,  a  products  pathologist  during  the  latter  half  oi  the  year  and  the 
work  accomplished  v/as  consequently  limited. 

The  main  work  in  products  pathology  for  1936  dealt  v;ith  fl)  studies  on 
the  dissemination  of  sap  stain  fungi  and  (2)   dipping  tests  to  determine  the 
effectiveness  of  certain  chemicals  in  preventing  sap  st,ain  of  lumber  diiring 
seasoning . 

Further  studies  on  the  agents  disseminating  sap- stain  fungi  substan- 
tiate r,he  findings  of  193'^,  viz„,  that,  the  spores  of  certain  stain  fungi  are 
abundantly  present  in  the  air  at,  mills  and  seasoning  yards  where  lumber  is 
manufactured  and  dried.   These  spores  were  sufficiently  abundant  in  all  lo- 
calities studied  to  inoculate  effectively  and  to  stain  lumber  that  was  not 
chemically  dipped  or  rapidly  dried.   The  fungi  commonly  found  in  the  air, 
however,  are  not  those  previously  supposed  to  cause  the  major  stain  in  lum- 
ber.  The  tests  suggest  that  the  fungi  tho\aght  to  be  the  major  cause  of 
stain  are  probably  disseminated  largely  by  some  agent  other  than  wind,  pos- 
sibly by  insects. 

Tests  of  chemicals  to  control  sap  stain  of  lujnber  showed  another  prom- 
ising chemical,  a  chlorinated  phenol  (Santophen-20- S) ,  but  additional  tests 
are  needed  before  this  chemical  can  be  definitely  recommended., 

A  test  v/as  made  to  determine  whether  the  chemicals  used  as  sap-stain 
preventatives  are  effective  in  lumber  that  is  btilk- piled  for  periods  up  to 
3  weeks  after  dipping  and  before  being  placed  in  a  regular  seasoning  pile; 
inconclusive  results  were  obtained. 

In  cooperation  with  the  Bureau  of  Entomology  and  Plant  Quarantine,  ex- 
tensive chemical  dipping  tests  v/ere  established  in  order  to  prevent  insect 
damage  and  the  accompanying  staining  of  hardwood  lumber,   The  tests  dis- 
closed no  nev/  chemical  v/hich  gave  promise  as  a  stain  preventative.   The  in- 
sect phases  of  the  study  were  handled  by  the  Station  entomologist. 

Decay  observations  v;ere  made  on  the  extensive  stake  test  being  con- 
ducted on  the  Harrison  Experimental  Forest  by  the  Forest  Service  and  the 
Bureau  of  Entomology  and  Plant  Quarantine..   Only  the  untreated  (check) 
stakes  showed  evidence  of  decay,  but  the  test  has  not  progressed  sufficient- 
ly for  definite  conclusions. 


Plans  for  1937 

During  1937  it  is  planned  to  make: 

1.  A  series  of  commercial-scale  tests  of  certain  chemical  dips  and 
promising  new  chemicals. 
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2.  A  more  extensive  study  of  the  fungi  that  cause  stain. 

3,  A  test  of  the  effectiveness  of  present  dips  in  lumber  that  is 
bulk  piled  for  15  to  30  days  after  dipping. 

-4.   A  study  to  determine  to  what  extent  log  stain  develops  in  lumber 
that  is  sawed  from  stained  logs. 


BUREAU  OF  ENTOMOLOGY  AND  PLAITT  QUARAI^TINE 
Forest  Insects 


Bark  beetles.   This  region  continues  to  be  free  from  epidemics  of 
bark  beetles.  No  evidence  has  come  to  light  to  show  that  summer  cutting 
is  not  safe  when  rainfall  is  approximately  normal,  and  at  present  there  is 
very  little  evidence  to  show  that  it  is  not  safe  even  when  there  is  a  tem- 
porary deficiency  in  rainfall  during  the  growing  season. 

Fire  is  one  of  the  principal  causes  of  bark- beetle  attacks,  through 
weakening  of  the  t^^ees.   Control  measures  for  the  beetles  may  prove  neces- 
sary in  cases  of  severe  fires. 

An  investigation  in  southern  Arkansas  indicated  that  no  type  of 
damage  by  logging,  v/agons,  or  tractors  leads  to  bark-beetle  attack.  There 
was  no  indication  that  tractor  logging  v/as  more  injurious  than  wagon  log- 
ging.  Felling  damage  which  occurs  higher  up  the  trunk  of  the  tree  often 
leads  to  attack  by  bark  beetles. 

Defoliators.   An  illustrated  paper  on  the  browning  of  the  needles  of 
young  pines  by  a  beetle,  pine  Colaspis,  was  prepared  for  publication.—/ 

Leaf-cutting  ants.  There  is  very  good  reason  to  believe  that  damage 
to  young  pines  by  the  leaf- cutting  ant,  Atta  texana  Buckley,  in  Louisiana 
can  be  controlled  effectively  by  the  use  of  carbon  bisulphide.   This  chem- 
ical appears  to  be  particularly  effective  in  plantations  if  the  ant  nests 
are  treated  before  planting  operations.   In  case  of  natural  reproduction, 
similar  control  has  been  obtained  by  treating  the  ant  nests  during  the  sum- 
mer before  the  pine  seedlings  appear  in  the  late  winter.   An  illustrated 
paper  on  these  types  of  injury  and  control  is  in  press. 


Nixrsery  Insects 

Crop  insects.   In  this  region  during  1936  very  little  damage  occurred 
to  forest  nurseries  from  insects  which  normally  injure  crops.  This  refers 
to  both  pine  and  black  locust.  The  census  of  Phyllophaga  (or  adults  of 
white  grubs)  of  this  region  has  been  continued,  with  34-  species  reported  to 

\/   Louisiana  Conservation  Review,  January  1937. 
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date.  A  card  catalog,  arranged  under  subject  headings  and  including  publi- 
cations on  both  biology  and  control,  has  been  prepared  for  this  group. 


Forest-Products  Insects 


Ambrosia  beetles.  Tests  of  dipping  green  hardwood  liomber  in  chemi- 
cals to  prevent  attack  by  ambrosia  beetles  have  given  ineffective  protec- 
tion and  probably  will  not  be  repeated.  Tests  of  spraying  the  lower  half 
of  piles  of  green  lumber  indicate  that  this  method  may  give  protection 
against  ambrosia  beetles,  but  it  may  be  necessary  to  repeat  the  spraying 
during  the  season  of  flight  of  these  beetles;  cresylic  acid  is  shov/ing 
promising  results  as  a  spray.   Spraying  tests  of  green  hardwood  logs  in  the 
woods  have  given  inconclusive  results,  but  will  be  repeated  in  1937. 

Powder-post  beetles.   In  cooperation  with  members  of  the  hardwood 
lumber  industry,  a  large-scale  test  (including  136  chemicals)  to  protect 
hardwood  lumber  against  attack  by  Lyctus  beetles  is  under  v;ay  at  the  plant 
of  the  Anderson-Tully  Lumber  Company  at  Vicksburg,  Hiss.  Ten  boards  are 
used  for  each  chemical,  one-half  of  the  board  being  dipped  and  the  other 
half  left  undipped.  Five  boards  in  each  series  are  piled  in  a  screened 
shed  at  the  mill,  and  the  remaining  five  boards  are  piled  in  the  millyard. 
In  each  case  Lyctus-infested  material  is  placed  in  the  piles. 

Biological  tests  are  also  under  way  to  determine  just  how  soon  dif- 
ferent kinds  of  hardwood  lumber  are  attacked  by  Lyctus  beetles. 

Considerable  educational  work  has  been  done  at  various  mills  to  en- 
able millmen  to  distinguish  between  damage  caused  by  ambrosia  beetles  and 
Lyctus  powder-post  beetles. 

Termites.   At  the  Centennial  Exhibition  (June  to  November,  1936)  at 
Dallas,  Tex,,  a  frame  building  (five-room  bungalow)  embodying  the  termite- 
proof  features  recommended  by  the  U.  S.  Department  of  Agriculture  was  ex- 
hibited by  the  Southern  Pine  Association  and  attracted  considerable  interes 

Owing  to  misunderstanding  the  Bureau  Specifications  E-338,  metal  ter- 
mite shields  are  not  being  properly  installed  on  buildings  in  New  Orleans; 
these  specifications  have  been  rewritten  to  avoid  misconceptions.   It  is 
planned  to  demonstrate  proper  methods.   Photographs  of  improperly  installed 
metal  termite  shields  on  buildings  in  Louisiana  and  Mississippi  were  taken 
to  be  used  in  educational  work. 

A  model  of  a  termite-proof  building,  illustrating  the  metal  termite 
shield,  and  suitable  literature,  were  loaned  to  the  Copper  and  Brass  Re- 
search Institute  for  a  meeting  at  Atlanta,  Ga.,  the  week  of  November  9, 

1936.         -  ,        -   .-,,^       ,  ,  :,;   -, 

An  illustrated  paper  on  the  termites  of  Louisiana  was  published  in 
the  Louisiana  Conservation  Review  for  October  1936 .  This  article  empha- 
sized that  the  municipality  is  responsible  for  termite  control. 

Cooperation  is  being  maintained  with  the  lumber  industry,  with  par- 
ticular reference  to  counteracting  the  exaggerated  publicity  on  termite 
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damage  to  v;ooden  structuies.   A  paper  discussing  this  matter  v.lll  soon  be 
issued  by  "^he  National  Lumber  Manufactui-ers  Association. 

Maps  showing  the  northern  limits  of  termite  damage  and  the  distribu- 
tion of  termite  damage  fto  buildings)  in  the  United  States,  by  corjities, 
v/  ere  prepare  d . 

Continued  efforts  are  being  made  to  have  termite-proofing  provisions 
included  in  ciby  building  codes. 

Nearly  500  wooden  stakes,  constituting  a  series  of  soil  poison  tests 
against  termites,  were  set  out  near  Crown  Point,  La.   As  yet  there  are  no 
results  to  report.. 

Pine  cone  insects.  Moths  (Pioryctria) ,  ptinid  beetles,  and  fly  mag 
gots  continue  to  be  the  most  numerous  and  injurious  of  the  37  different 
species  of  insects  living  in  pine  cones. 

Acorn  insect.s.   The  Soil  Conservation  Service  office  at  Meridian, 
Miss.,  was  advised  how  to  fumigate  acorns  in  order  to  kill  Curculio. 


Wood  Preservatives 

Twenty- five  chemical  v/ood  preservatives,  including  new  promising  chem- 
icals, have  been  employed  in  impregnation  tests  by  the  Forest  Products  Lab- 
oratory, using  100  seasoned  pine  fence  posts  for  each  chemical.  These  posts 
will  be  installed  on  the  Harrison  Experimental  Forest  in  southern  Mississippi 
to  determine  in  service  tests  their  resistance  to  decay  and  to  termites. 

The  tests  of  sections  of  pine  trees  injected  with  chemicals,  placed  in 
the  ground  October  17,  1933,  after  service  for  1  year,  show  promising  but, 
as  yet,  inconclusive  results. 

The  eighth  progress  report  on  the  international  termite-exposure  tests 
was  prepared  for  publication.-^/ 


General 


On  October  18,  1936,  a  meeting  of  35  entomologists  of  this  region  was 
attended  at  Louisiana  State  University,  Baton  Rouge,  La.   A  paper,  entitled 
"V/hy  fundamental  research?",  on  forest  insects  and  their  control,  was  pre- 
sented.  On  October  19.  conferences  were  held  on  local  problems  and  arrange- 
ments were  made  for  meetings  at  least  once  a  year. 


Plans  for  1937 

The  work  during  1937  will  be  largely  a  continuation  of  that  of  1936 

1/  Proceedings  of  the  American  Wood  Preservers'  Association,  January  1937 
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BUREAU  OF  BIOLOGICAL  SURVEY 

Damage  to  Longleaf  Pine  by  Birds  and  Rodents 

Investigative  v;ork  during  1936  was  concerned  largely  with  the  effect 
of  rodents  and  birds  on  the  natural  reproduction  of  longleaf  pine,  and,  as 
during  1935,  was  centered  on  the  Harrison  Experimental  Forest,  in  southern 
Mississippi.  The  current  scarcity  of  rodents  eliminates  them,  for  the  timf= 
being  at  least,  as  a  factor  of  any  importance.   Birds  were  found  to  be  the 
principal  cause  of  seed  destruction.   Fortunately  there  was  an  unusually 
hea^^J   cone  crop  in  the  fall  of  1935,  resulting  in  such  an  abundance  of  seec 
that  it  was  possible  to  check  closely  on  the  agencies  responsible  for  lack 
of  seedlings.   Birds  apparently  are  a  vital  factor  in  the  disappearance  of 
seed  and  injury  to  seedlings,  as  evidenced  both  by  observation  in  the  field 
and  by  the  analysis  of  the  stomach  contents  of  specimens  taken  during  the 
late  fall  and  early  winter.   The  species  of  birds  causing  the  most  serious 
depredations,  in  descending  order  of  their  importance,  were:  the  southern 
meadowlark,  the  blackbird,  the  mourning  dove,  and  the  bob- white.   Sparrows 
were  of  minor  importance  in  this  respect,  and  robins,  considered  by  many 
to  eat  pine  seed  throughout  their  sojourn  in  the  South,  were  not  found,  at 
any  time  or  under  any  circumstances,  to  touch  anything  but  insects  and 
fleshy  fruits  sue'  as  the  gallberry  and  black  gum.  This  present  v;inter 
(1936-37)  has  been  characterized  by  an  almost  total  lack  of  longleaf  pine 
seed,  a  radically  different  condition  from  that  existing  a  year  ago,  and  it 
has  been  of  decided  interest  to  note  the  scarcity  of  a  supposedly  resident 
species  such  as  the  me3.dowlark.   Only  at  infrequent  intervals  have  small 
flocks  been  encountered,  indicating  their  dependence  on  pine  seed  as  a 
source  of  food  during  the  winter  months. 

As  a  check  on  the  effect  of  birds  and  mammals  on  natural  regeneratior 
on  burned  and  unburned  sites,  plots  were  established  in  the  late  fall  of 
1936  on  the  Harrison  Experimental  Forest.   These  will  be  follov/ed  up  with 
similar  plots  to  determine  the  time  of  year  when  planting  v;ith  seed  can  be 
done  with  the  least  damage  to  seed  and  seedlings .   Data  now  on  hand  indicat 
that  direct  seeding  can  be  done  to  best  advantage  during  a  season  when  the 
normal  cone  crop  is  at  its  minimum  and  when  the  meadowlarks  and  blackbirds 
are  relatively  few  in  number. 


Distribution  of  Rodents  on  Gut-over  Longleaf  Pine  Areas 

Distributional  studies  concerning  the  abundance  of  both  rats  and  mice 
on  cut -over  longleaf  pine  land  v;ere  continued  on  an  even  more  intensive 
scale  than  previously,  to  verify  or  disprove  the  theory  that  they  are  norma 
ly  scarce  on  such  sites.  These  small  mammals  v/ere  as  scarce  in  1936  as  dur 
ing  1935,  very  few  being  caught  despite  the  fact  that  320  traps  v/ere  in  con 
tinuous  operation  throughout  the  period  of  study.   In  1936  eastern  Texas  an 
Florida  were  included  in  this  study,  v/ith  comparable  results  on  areas  simil 
to  those  in  southern  Mississippi.   It  was  of  interest  to  note  that  the  pres 
ence  of  scrub  palmetto  as  the  predominating  ground  cover  in  northern  Florid 
was  associated  with  perceptibly  increased  numbers  01  mice.  Only  on  a  very 
limited  area  on  the  Harrison  Experimental  Forest  is  this  palmetto  foun^ ,  an 
here  mice  occur  in  far  greater  abundance  than  elsewhere  on  the  Forest.  Thi 
si:iggests  a  possible  reason  for  the  surprising  scarcity  of  these  rodents  in 
this  region,  .  r. -J  ■  _,u■-.^'-^- 
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Damage  Caused  by  Rabbits 

Although  rabbit  damage  either  to  nursery  stock  or. to  natural,  regener- 
ation is  rarely  serious,  local  outbreaks  have  been  reported  from  time  to 
time  in  eastern  Texas  and  Louisiana. 


Distribution  of  Birds  on  the  Gulf  Coast 

Because  relatively  little  is  known  of  the  distribution  and  abundance 
of  bird  life  on  the  Gulf  Coast,  some  time  was  devoted  to  such  a  study;  and 
as  opportunity  offered,  brief  surveys  have  been  made  of  the  bird  life  of 
the  coast  counties  in  Mississippi,  Louisiana,  Alabama,  and  Florida. 


Flans  for  1937 

Plans  for  the  coming  year  include  a  continuation  of  studies  now  ^ander 
way,  with  a  possible  expansion  of  work  to  include  the  effect  of  fire  on 
v/ildlife,  with  special  reference  to  silvicultural  practices. 
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PUBLICATIONS 
January  1,  1936  -  December  31,  1936 


Bull,  Henry        -  Pulpwood  yields  from  experimental  thinnings  in  old- 
field  stands  of  loblolly  and  shortleaf  pines.   Occa- 
sional Paper  No.  57,  9  pp.  Dec.  28,  1936. 

Craig,  Ronald  B.    -  Land  ovmership  in  Survey  Unit  #1,  Florida  -  193-4. 

Occasional  Paper  No.  56,  21  pp.,  illus.,  Dec.  22, 
1936. 

Demmon,  E.  L.       -  Influence  of  forest  practice  on  the  suitability  of 
■  -;,.    southern  pine  for  nev/sprint.   Address  before  annual 
meeting  of  Society  of  American  Foresters  at  Atlanta, 
Ga.,  Jan.  27,  1936.  Jour.  Forestry  3^  (3):  202-210. 
1936. 

___^ -  Rate  of  formation  of  heartwood  in  southern  pines. 

Jour.  Forestry  3^  (8):  775-776,  illus.  1936. 

-  Some  of  the  results  of  forest  research  during  the 

past  year.   Address  before  Georgia  Forestry  Associa-  '' 
tion  annual  meeting  at  Columbus,  Ga.,  May  7-8,  1936. 
Naval  Stores  Rev.  ^6  (17):  8,  10.   1936. 

-  The  opportunity  for  forestry  in  Georgia's  agricul- 
tural program.   A.  &  V/.P.R.R.,  the  Western  Railway  of" 
Alabama,  Ga.  R.R.  Agric.  Bull., spring  issue,  pp.  1^- 
17.  1936. 

Eldredge,  I.  F.     -  Discussion:   "Trends  and  requirements  for  newsprint 

paper  from  southern  woods."  Jour.  Forestry  34-  (3): 
210-212,  illus.   1936. 

-  The  forests  of  the  deep  South  as  a  pulp  and  paper  re- 
source.  Address  before  21st  annual  meeting  of  the 
Southern  Pine  Association,  March  31  -  April  1,  1936. 
Supplement  to  Southern  Pine  Bull.  1  (6):  7  pp., 
illus .  1936 . 

-  The  Forest  Survey  in  the  South.  Southern  Lumberman 

,  153  (1929):  27,  illus.  1936. 

-  The  Great  Survey.   American  Forests  ^2  (12):  539- 

5^3,  581,  illus.  1936. 

„^ -  The  possibilities  of  a  greater  production  of  naval 

stores  in  the  South.  Address  before  Southern  Confer- 
ence of  the  Farm  Chemurgic  Council  at  Lafayette, 
Louisiana,  Oct.  17,  1936.  Naval  Stores  Rev.  -46  (32): 
6,  S,  10,  12,  U,  illus.  1936. 
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Eldredge,  I,  F, 


The  timbe^   supply  in  r,he  deep  South.   Southern  Lumber- 
man 15  3  '1^3^^:  98B  98D,  illus.   ]936. 


Timber  situation  ir  the  deep  South.   9'^  billion  feet 
sawlog  timber  in  deep  South,   Address  before  meeting 
of  Railway  Tic  Association,  Cincinnati,  Oiiio,  May  21, 
193^.   Ci^oss  Tie  Bull,  17  ^8^:  4,  6,  8  9,   1936. 


Forest  Survey  Staff 


Pulping  and  nonpulping  cordwood  volume  in  the  longleaf 
pine  region  of  Mississippi  &  east  Louisiana.  Forest 
Survey  Rrjlease  No.  18.  illus.   Feb,  10,  193*^. 


Pulping  and  nonpulping  cordwood  volume  in  Surrey  Unit 
#'2,  Florida.  Forest  Sui'vey  Release  No.  19,  8  pp., 
illus,   April  30,  193"^ 

Longleaf  pine  stiompwood  supply  in  four  southeastern 
Survey  units.  Forest  Survey  Release  No,  20,  7  pp., 
illus,   Aug.  29.  1936. 

Pole  and  pile  timber  in  .four  southeasr,ern  Survey 
units.   Forest  Sur-vey  Release  No.  21.  12  pp.,  illus. 
Aug.  2Q.  1^36. 


Sawtimber  and  co.rdvi/ood  volumes  in  the  south  Louisiana 
Delta.   Forest  Survey  Release  No,  22,  11  pp,,  illus. 
DoC.  18,  1936, 


Harper .  V .  L . 


and 
Wvman,  J, 


Forest  resources  of  the  Norris  Dam  Watershed,   Unit 
Report  1,  65  pp.,  illus,   July  15.  1*^36, 

Why  small  trees  should  not  be  turpentined.   Naval 
Stores  Re",  45  U");  13,   1936.   Southern  Pine  Forest 
ry  Notes  10.  ]  p.   1936. 

Variation  in  naval  stores  yields  associated  with 
weather  and  specific  days  betv/een  chipping s.   U,. S.D.A. 
Technical  Bull.  510.  35  pp.,  illus.   1936. 


Heyward.  Frank  D, 


Soil  changes  associated  v/ith  forest  fires  in  the  long- 
leaf  pine  region  of  the  South.   Amer..  Soil  Survey 
Assn,  Bull,  17:  41  ^2.   1936. 


Soil  sampling  tubes  for  shallow  depths.   Soil  Science 
Al  ^5):  357  360,  illus.   1936, 


and 
Ba.rnette,  R.  M. 


and 
Tissot,  A.  N. 


Field  characteristics  and  partial  chemical  analyses  of 
the  hiomus  layer  of  longleaf  pine  forest  soils.   Flor- 
ida Agric.  Exper,  Sta,  Bull..  302.  27  pp.,  illus.   1936, 

Some  changes  in  the  soil  fauna  associated  with  forest 
fires  in  the  longleaf  pine  region,   Ecology  17  f^): 
659  666,  illus.   1936. 


Al  - 


Lemieux,  F.  J.      -  Log  rules,  taper  tables,  and  volijne  tables  for  use  in 

the  South.  Jour.  Forestry  3^^  ^11^':  970  97^,  illus. 
1936. 

McKellar,  A.  D,.     -  The  weed  problen  at  the  Stuart  Forest  Nursery,  Polloclt, 

La.  Occasiona]  Paper  No.  55,  20  pp.,  illus.  April  9, 
1936. 

Osborne,  J.  G.      -  A  bamboo  pole  for  measuring  heights  in  dense  young 

stands.  Jour.  Forestry  2>K   (6):  580.  1936. 

Peaso,  Truman  E,    -  Dull  chipping  tools  cause  fifteen  percent  loss  in  gun 

yield.  Naval  Stores  Rev.  46  (3'"''):  8,  13,  illus. 
1936. 

Pessin.  L.  J.       -  How  forest  trees  reproduce.   CCC  Gazette  1  fl):  9,  15, 

23,  25.-   1936. 

^         -  Unuoua.  longleaf  pine  seedlings.  Jour.  Forestry  3-4 

(8);  817-818,  illus.  1936. 

Putnam,  J.  A.       -  The  supply  of  hardwood  timber  in  the  Southern  States. 

Southern  Lumberman  ] 53  (193"):  98E-98H,  illus.  1936. 

Reynolds,  R.  R.     -  Good  forestry  is  good  business.  Southern  Luiibermc.n 

153  (1937):  127-128,  illus.   1936. 

-  Good  lumber  from  second  growth  southern  pine.  Souther  1 

Pine  Forestry  Notes  No.  25,  1  page.  1936. 

Snyder,  Thomas  E.   -  Bark  beetles  in  relation  to  selective  cutting.  Naval 

Stores  Rev.  ^6  ^27;:  19.   1936.  Southern  Pine  Forest- 
ry Notes  No.  2-4.  1  p.   1936. 

_,^ -  Injury  to  black  locust  seedlings  in  forest  nurseries 

in  Mississippi  and  Arkansas  by  the  lesser  corn  borer. 
La.  Conservation  Rev.  5  (1^:  10  11,  illus.   1936. 

-  Termites.   Based  on  an  address  before  the  annual  mee^-t; 

ing  of  the  National  A.ssociation  of  Exterminators  and 
Fumigators,  Inc.,  Detroit.  SOAP  12  1^):  92  94,  103. 
1936. 

^^ -  The  termites  of  Louisiana  and  their  control.   La.  Con- 
servation Rev.  5  (4):  26  33,  illus.  1936. 

_  _ ^_   -  An  international  termite  exposure  test.   Seventh  Pro- 

and  gress  Report,  forty  second  annual  meeting  Amer.  V\food 

iioiit.  Geo.  M.        Preservers'  Assn.,  Jan.  28-30,  1936.  12  pp.,  illus. 
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Southern  Forest 
Experiment  Station 


SpilHers,  A.  R. 


Wahlenberg,  W.  G 


and 
Gemmer,  E.  W. 

Winters,  R,  K. 


-  Southern  Forestry  Notes  #15 ^  Feb.  1936 


Southern  Forestry  Notes  y?'l6 ,  April  1936.. 


-  Southern  Forestry  Notes  jjYl ,   Oct.  1936, 

-  A  correlation  of  erosion  winh  land  use  and  slope  in 
the  Norris  Dam  Watershed.   Jour.  Forestry  3/4  ^5)' 
^92-/1^97,  iljus   May  1Q36. 

-  Effect  of  annual  burning  on  thickness  of  bark  in 
second-growth  longleaf  pine  stands  at  McNeill,  Miss, 
Jour.  Forestry  34  ^l):  79  81,  illus.   1936.. 

-  Southern  forest  ranges.   Extract  from  "The  Western 
Range.   A  great  but  neglected  resource,"   U.  S. 
Senate  Document  199,  pp.  567  580,  illus.   1936, 

-  Discussion  on  land  utilization  and  planning.   Address 
before  meeting  of  Society  of  American  Foresters, 
Atlanta,  Ga.,  Jan.  28.,  1936.   Jour.  Forestry  34  (3): 
269-270.  1936. 


Worthing ton,  R.  E, 

and 
Yencso,  Joseph 


An  investigation  in  pulpwood  production  from  round 
and  turpentined  longleaf  pine.   Occasional  Paper  No. 
58,  41  pp.,  illus.   Dec.  31,  1936., 


Olsen,  G.  F.. 
Wheeler,  P.  R. 


Radio  addresses 

-  The  place  of  forests  in  our  daily  lives.  WWL,  April 
18,  1936. 

-  Hioman  relations  in  public  service.   WWL,  May  23,  1936, 
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mRODUCTION 

The  most  important  development  in  forestry  in  the  South  during  1937 
was  occasioned  by  the  continued  expansion  of  the  pulp  and  paper  industry  in 
this  region.  This  rapid  expansion  of  an  industry  whose  most  important  single 
item  of  cost  is  wood,  increases  the  opportunity  for  the  practice  of  forestry 
but  also  presents  certain  dangers  v/hich  should  not  be  overlooked.  This  grov/- 
ing  industry  brings  into  the  South  additional  capital,  employment,  and  busi- 
ness, but  its  rapid  growth  has  raised  important  questions  concerning  the  quan- 
tities and  availability  of  raw  material  which  it  needs  and  the  effect  which 
it  may  exert  on  the  sources  of  supply  of  existing  industries  also  dependent 
on  the  forest.  The  pulp  and  paper  industry  has  shown  it  is  taking  cognizance 
of  these  factors,  and  during  1937  has  begun  to  regulate  itself  so  far  as 
forest-conservation  practices  are  concerned.   The  Southern  Station,  recogniz- 
ing its  responsibilities  in  connection  with  these  new  developments,  is  arrang- 
ing its  program  to  answer  many  technical  questions  of  forest  production  and 
integrated  utilization  raised  by  the  rapid  expansion  of  the  pulp  and  paper 
industry. 

On  January  1,  193B,  in  the  10  Southern  States  from  Virginia  to  Texas, 
there  were  in  operation,  or  under  construction,  a  total  of  38  pulp  mills,  with 
a  total  reported  capacity  of  about  10,000  tons  of  pulp  per  day.  Most  of  these 
mills  are  close  to  the  coast  line  of  either  the  Atlantic  Ocean  or  the  Gulf  of 
Mexico,  but  progressively  more  mills  are  being  built  back  from  the  coast  in 
areas  of  high  potential  value  from  the  standpoint  of  raw  material.  The  dis- 
tribution of  these  pulp  mills  by  states,  is  as  follows.  '■ - 

Alabama  3 

Arkansas  2 

Florida  5 

Georgia  2 

Louisiana  7 

Mississippi  3 

North  Carolina  ^ 

South  Carolina  3 

Texas  2 

Virginia  7 


It  is  estimated  that  these  mills  v/ill  require  approximately  5  million 
standard  cords  of  rough  wood  annually  and  that  they  v/ill  provide  employment 
on  a  yearly  basis  for  about  39,000  men,  of  which  23,000  will  be  employed  in 
the  mills  and  16,000  in  the  woods.   It  is  also  estimated  that  the  total  in- 
vestment in  these  38  plants  approximates  $200,000,000,  Most  of  these  mills 
manufacture  sulphate  or  kraft  pulp,  and  a  few  are  making  bleached  sulphate 
pulp.  The  majority  of  the  mills  run  entirely  on  southern  pine,  but  a  few  use 
hardwoods  or  a  combination  of  pine  and  hardwoods.  The  principal  product  is 


kraft  wrapping  paper,  kraft  liner,  and  kraft  boxboards;  whereas  the  bleached 
sulphate  pulp  goes  into  book  or  other  v/hite  paper.  A  few  mills  manufacture 
wallboard,  and  one  of  the  mills  under  construction  will  make  rayon;  but  there 
is  not  yet  in  operation  in  the  South  a  mill  manufacturing  nev;sprint. 

It  is  obvious  that  this  development  of  the  pulp  and  paper  industry 
offers  distinct  advantages  to  the  South.  This  investment  of  $200,000,000  of 
capital,  most  of  which  came  from  outside  the  region,  has  been  distributed  in 
each  of  the  10  states.  The  39,000  employees  v/ill,  in  large  measure,  be  drawn 
from  the  Southern  States,  and  it  is  roughly  estimated  that  the  payroll  of 
these  mills  will  total  not  less  than  $25,000,000  a  year.  Another  advantage 
accruing  to  the  South  will  be  increased  business  for  railroads  and  other  trans- 
portation systems.  No  estimate  is  available  as  to  the  amount  of  this  increase, 
but  the  transportation  of  raw  materials  to  the  mills  and  of  finished  products 
from  the  mills  will,  of  necessity,  provide  considerable  additional  business 
for  the  South 's  carriers.  Still  another  advantage  lies  in  the  increase  of  tax- 
able assets.  Several  states  have  enacted  legislation  granting  temporary  tax 
exemptions  to  new  pulp  mills  within  their  borders.  V/hile  the  $200,000,000  in- 
vested in  plants  has  added  that  much  to  the  taxable  wealth  of  the  South,  the 
increase  actually  will  be  several  times  this  figure,  since  (a)  the  products  of 
the  industry  are  subject  to  taxation,  (b)  considerable  land  which  has  been  off 
the  tax  rolls  through  delinquency  has  been  restored  thereto,  and  (c)  the  mills 
themselves  have  acquired  a  certain  acreage  of  land  to  supply  a  portion  of  their 
wood  requirements. 

The  advantages  listed  above  accrue  in  large  measure  to  the  general  pub- 
lic. The  owner  of  southern  timberlands,  whether  an  individual  or  a  corpora- 
tion, stands  to  profit,  particularly  if  proper  care  is  exercised  in  the  manage- 
ment of  the  timber  stands.  The  pulp  industry  offers  an  opportunity  to  dispose 
of  low-grade  material  for  which  no  other  profitable  outlet  is  available.  This 
material  includes  limby,  crooked,  or  defective  trees  that  may  come  out  in  im- 
provement cuttings,  suppressed  trees  and  others  removed  as  thinnings,  the  upper 
portions  of  sawlog-size  trees  cut  in  logging  operations,  and  v/orked-out  turpen- 
tine trees.  The  removal  of  this  material  makes  stand  improvement  profitable 
and  also  provides  the  basis  for  more  completely  integrated  utilization.   Indeed 
it  is  only  through  stable  outlets  for  all  of  the  products  of  the  forest  that 
good  forestry  can  be  made  profitable. 

While  recognizing  the  above  advantages,  attention  should  also  be  given 
to  the  dangers  inherent  in  the  expansion  of  the  pulp  and  paper  industry.  Many 
of  these  new  mills  are  concentrated  along  the  seaboard,  v/here  the  competition 
for  raw  material  v/ill  be  keen.  Furthermore,  the  pulp  and  paper  industry  is  not 
the  only  one  dependent  upon  the  South 's  forests.  Preceding  it  by  many  years 
are  the  lumber,  naval  stores,  pole  and  piling,  and  other  wood-using  industries. 
If  conservative  cutting  practices  and  other  forestry  measures  are  follov/ed  by 
each  of  these  industries,  the  forest  resource,  except  perhaps  in  limited  areas, 
probably  will  be  found  ample.   Integrated  utilization  on  a  sustained-yield 
basis,  therefore,  should  be  the  aim  of  any  permanent  forest  industry;  this 
means  that  the  forest  resources  are  harvested  for  the  purpose  v/hich  continuous! 
yields  the  greatest  profit  for  an  indefinite  period  of  time.  The  growth  of  in- 
dustry and  the  need  for  the  permanent  employment  of  both  people  and  land  demand 
that  progressively  more  wood  be  grov/n.  The  South' s  wood  production,  therefore, 
must  be  correspondingly  increased  to  approach  the  full  capacity  of  its  forest 
lands  to  produce. 

For  several  years  past,  southern  pulp  mills  have  obtained  their  raw 
material  at  very  low  costs.  Usually  the  mills  arrange  to  obtain  their  pulp- 
wood  through  contractors,  v/ho  bioy  directly  from  farmers  or  landov/ners  at  the 


lowest  price  obtainable.  V/ith  the  recent  expansion  of  the  industry,  compe- 
tition has  increased  and  pulpwood  prices  have  advanced.   During  the  last 
year,  the  U.  S.  Forest  Service  has  set  a  minimum  price  of  $1,00  per  cord  for 
sales  of  pulpwood  from  national  forests  in  the  Southern  Region. 

Recognizing  both  the  advantages  and  the  dangers  inherent  in  the  es- 
tablishment of  this  new  industry,  the  southern  representatives  of  the  Ameri- 
can Pulpwood  Association  met  in  New  Orleans,  La.,  on  Hay  3,  1937,  and  adopted 
the  following  statement  of  policy: 

1.  It  is  agreed  that  all  land,  including  non-company  land,  must 
be  cut  over  in  a  manner  which  will  maintain  and  build  up  the  forest 
growing  stock. 

2.  It  is  agreed  that  each  pulp  mill  operator  will  employ  the 
necessary  qualified  personnel  to  insure  proper  compliance  with 
agreement  /f'l. 

3.  It  is  agreed  that  the  southern  pulpwood  consumers  shall  be 
divided  into  v/orking  groups  for  the  purpose  of  preparing  proper 
regional  rules  of  forest  practice. 

A.   It  is  agreed  that  a  working  committee  shall  be  appointed 
for  each  regional  group  in  cooperation  with  Federal  and  State 
agencies  to  formulate  and  place  into  effect  the  cutting  procedure 
for  each  group  in  order  to  carry  out  agreement  #1. 

5.  It  is  agreed  to  satisfy  to  the  fullest  practicable  extent, 
the  requirements  of  each  mill  from  improvement  cuttings,  worked-out 
turpentined  timber,  and  salvage  from  sawtimber  cuttings. 

6.  The  industry  recognizes  that  Federal  and  State  forest  fire 
protective  organizations,  as  now  constituted,  are  inadequate,  and 
urges  their  extension  and  pledges  the  industry's  cooperation  in 
securing  more  effective  forest  fire  control. 

7.  The  industry  agrees  to  secure  insofar  as  possible  the  full 
compliance  of  its  wood  producers  with  the  procedure  of  forest 
practice  as  established  for  each  group. 

The  Southern  Region  was  subsequently  divided  into  four  districts,  and 
representatives  of  each  met  and  adopted  simple  rules  to  control  cutting  and 
to  promote  conservation  practices  on  pulpwood  operations  in  their  respective 
districts.  Although  these  rules  were  not  considered  adequate  to  obtain  op- 
timum forest  management,  they  did  represent  the  minimum  measures  that  would 
provide  for  continued  production.  The  execution  of  these  rules  has  proceed- 
ed rather  slowly.  A  second  meeting  of  representatives  of  the  southern  pulp- 
wood industry  was  held  in  Jacksonville,  Fla.,  on  Dec.  6,  1937,  to  check  up 
on  the  progress  made.  At  this  meeting  the  representatives  of  the  pulpwood 
industry  and  of  public  forestry  agencies  agreed  to  continue  and  strengthen 
the  efforts  to  obtain  full  compliance  with  the  conservation  rules  as  pre- 
viously adopted,  but  admitted  that  these  rules  are  but  a  first  step  toward 
sound  forest  management  for  pulpwood  operations. 


There  is  abundant  need  for  forest  research  on  the  financial  possibil- 
ities of  forestry  and  on  the  management  of  forest  properties,  including 
proper  methods  of  cutting  and  the  increasing  of  forest  grovrth.  Forest  Survey- 
data  on  the  volume,  growth,  and  drain  of  our  forest  resources,  as  well  as  the 
results  of  other  studies  now  under  way  at  the  Southern  Station,  are  urgently 
needed.  In  the  longleaf -slash  pine  area  of  the  Southeast,  there  is  needed  a 
study  of  the  costs  and  returns  of  sustained-yield  management  and  integrated 
utilization,  similar  to  the  study  that  has  been  carried  on  during  the  past 
several  years  near  Crosse tt.  Ark.,  in  the  shortleaf -loblolly  pine  type. 

Studies  of  methods  of  cutting  for  pulpwood  or  other  forest  products 
have  been  initiated  during  the  last  year  on  the  Crossett  Experimental  Forest 
in  Arkansas  and  on  the  San  Jacinto  forest  in  Texas,  both  in  the  shortleaf- 
loblolly  type.  There  is  need  for  similar  studies  in  the  longleaf-slash  pine 
belt  of  the  Southeast,  where  critical  problems  are  now  arising.  Also  the 
results  of  the  Forest  Survey  have  been  in  great  demand  by  the  forest  indus- 
tries of  the  South,  and  these  data  should  be  kept  current  if  they  are  to  be 
of  the  most  benefit.   In  each  of  its  fields  of  investigations,  the  Southern 
Station  has  an  opportunity  to  contribute  to  the  solution  of  the  problem  of 
building  up  and  utilizing  to  the  best  advantage  the  South 's  most  valuable 
natural  resource,  one  v/hich  occupies  60  percent  of  its  land  area — its  forests, 

While  it  is  generally  recognized  that  the  recent  rapid  expansion  of 
the  pulp  and  paper  industry  in  the  South  can  be  of  great  advantage  to  the 
people  of  this  extensive  region,  it  must  be  borne  in  mind  that  only  through 
good  forest  management  and  the  adoption  of  integrated  utilization  on  a  sus- 
tained-yield basis  can  these  inherent  values  be  made  permanent.  The  future 
research  program  of  the  Southern  Station  will  be  formulated  so  as  to  assist 
in  arriving  at  these  objectives. 


CURRENT  INVESTIGATIQHS  AI^D  PLANS  FOR  1938 

FOREST  jvIAI'IAGEMENT 

Substantial  progress  has  been  made  during  the  past  year  in  each  of 
the  six  major  Forest  Management  projects:  Silviculture,  Fire,  Regeneration, 
Naval  Stores,  Mensuration,  and  Fundamental  Studies.   In  addition  to  regular 
project  work,  the  members  of  the  Forest  Management  personnel  have  devoted 
much  time  to  cooperating  with  Federal,  State,  and  private  foresters  in  the 
region,  and  to  helping  them  attack  and  solve  various  problems  in  practical 
forest  management.   Progress  has  also  been  made  in  developing  the  Station's 
experimental  forests  both  for  research  and  for  practical  service. 

'  SILVICULTURE 

Information  on  the  best  methods  of  handling  second-growth  stands  of 
southern  pines  is  far  from  adequate  to  supply  the  ever  increasing  demand. 
The  rapidly  developing  market  for  small  material  such  as  pulpv/ood,  and  the 
continuous  demand  for  poles,  piling,  and  sav/logs,  emphasize  the  need  for  reli- 
able data  on  methods  of  cutting  and  thinning,  and  on  other  stand-improvement 
measures.  To  furnish  such  information  in  the  shortleaf -loblolly-hardwood 
type,  two  series  of  comprehensive  long-term  cutting  experiments  were  started 
in  1937,  one  on  the  Crossett  Experimental  Forest  near  Crossett,  Ark.,  and  the 
other  on  the  San  Jacinto  Experimental  Forest  near  Huntsville,  Tex.  Although 


results  from  these  experiments  will  not  be  available  for  some  years,  early 
re-examinations  can  be  expected  to  give  valuable  indications  of  desirable 
practices. 

Recognizing  the  need  for  immediate  information  on  which  tentative 
stand-treatment  practices  can  be  based,  a  study  of  stand  conditions  follow- 
ing commercial  cuttings  of  southern  pine  pulpwood  is  v;ell  under  way.  During 
1937,  five  hundred  l/lO-acre  sample  plots,  taken  on  areas  cut  over  2  to  12 
years  previously,  were  measured  in  Louisiana,  Arkansas,  Mississippi,  Alabama, 
and  Florida,  Preliminary  analysis  of  the  data  indicates  that  10  years  after 
cutting  there  is  usually  less  than  5  cords  per  acre  available.  Moreover,  in 
the  residual  stands  containing  less  than  5  cords  per  acre  10  years  after  cut- 
ting, only  about  3  percent  of  the  plots  examined  were  at  least  50  percent 
stocked  with  pine  reproduction  (2,000  seedlings  per  acre  is  considered  full 
stocking  for  shortleaf  and  loblolly  and  1,000  for  longleaf ) .  On  these  areas, 
reproduction  since  cutting  has  presiomably  failed  largely  because  of  frequent 
surface  fires  and  lack  of  an  adequate  seed  supply.   Control  of  these  two  fac- 
tors should  result  in  much  better  reproduction,  but  other  factors  also  need 
investigation. 

The  effects  of  different  seedbed  conditions  on  the  establishment  and 
early  survival  of  longleaf  pine  seedlings  were  worked  out  on  the  Harrison 
Experimental  Forest.   Observations  18  months  after  a  heavy  seed  fall  on  small 
plots  around  isolated  longleaf  pine  seed-trees,  equally  exposed  to  birds  and 
rodents,  indicated  that  (a)  exposure  of  mineral  soil  by  burning  or  by  culti- 
vation decreased  the  "catch"  of  longleaf  pine  seedlings,  probably  due  to  the 
fact  that  seed-eating  birds  were  very  common  and  tended  to  feed  most  heavily 
where  the  cover  was  scantiest;  (b)  early  siirvival  of  the  seedlings  was  equal- 
ly good  on  burned,  cultivated,  and  natural  "rough"  areas;  and  (c)  enough 
seedlings  (at  least  3,000  per  acre)  were  present  under  all  conditions  to  pro- 
vide adequate  stocking. 

Intensive  studies  of  the  grov/th  rate  of  individual  second-grov/th  slash 
pines  in  relation  to  their  spacing  and  various  crown  characteristics  v/ere 
continued.  Two  basic  growth-rate  charts  have  been  constructed  (one  for  dense 
stands  and  one  for  open  stands),  each  of  v/hich  provides  a  method  of  estimating 
current  rates  of  growth  (in  terms  of  number  of  rings  per  radial  inch)  from  age 
and  relative  crown-spread.  Since  relative  crown-spread  is  readily  computed 
from  the  average  spacing  in  a  stand,  growth  rate  and  hence  future  diameter  can 
be  estimated  for  different  spacings  created  artificially  by  thinning.   It  is 
expected  that  when  completed  this  study  will  permit  the  presentation  of  desira- 
ble thinning  schedules  for  specific  stands  and  for  specific  products. 

Plans  for  1938 

1.  Current  studies  of  thinning,  pruning,  and  the  silvicultural  im- 
provement of  stands  v/ill  be  continued. 

2.  The  study  of  the  growth  rate  of  slash  pine  in  relation  to  spacing 
and  crown  characteristics  will  be  completed  and  prepared  for  publication. 

3.  The  analysis  of  data  on  stand  conditions  following  commercial 
cuttings  of  southern  pine  pulpwood  will  be  completed  and  prepared  for  publi- 
cation. 


i4.  New  work  will  be  initiated  on  the  relation  of  tree  characteris- 
tics and  stand  conditions  following  different  kinds  of  harvest  cuttings  to 
the  growth  of  loblolly  and  shortleaf  pines,  the  results  of  which  will  be  of 
practical  value  in  marking  trees  for  cutting . 

5.  A  series  of  harvest  cuttings  in  longleaf  and  slash  pine  is  planned 
for  the  Olustee  Experimental  Forest  in  Florida,  in  order  to  demonstrate  and 
evaluate  different  kinds  of  cuttings. 

FIRE 

The  program  of  the  fire  project  is  directed  toward  the  solution  of 
problems  in  the  development  of  (a)  improved  fire-protection  methods;  (b)  a 
satisfactory  method  of  evaluating  the  effects  of  fire;  and  (c)  a  technique 
of  controlled  burning  that  is  both  economical  and  effective.  Past  work  at 
the  Station  has  been  principally  on  the  study  of  the  effects  of  fire,  but  an 
increase  in  the  personnel  assigned  to  the  fire  project  during  the  past  year 
has  permitted  its  expansion  to  include  a  study  of  other  fire-protection  prob- 
lems. Field  studies  of  fire-protection  methods  have  been  aimed  especially  at 
supplying  information  needed  in  the  Service-wide  replanning  of  fire  control 
now  in  progress. 

The  basic  requirement  of  good  fire  protection  is  a  dependable  detec- 
tion system — the  so-called  eyes  of  the  service.   The  ground  work  for  deter- 
mining the  requirements  of  an  adequate  detection  system  v/as  laid  by  a  series 
of  tests  (a)  of  discovery  time  for  experimental  fires  whose  time  of  origin 
was  accurately  known,  and  (b)  of  visibility,  as  measured  by  a  specially  de- 
signed haze  meter.  It  was  found  that  two-thirds  of  the  fires  set  were  dis- 
covered from  towers  5-1/2  to  10  miles  av;ay  before  the  fires  were  0.3  acre  in 
size.  Range  of  vision  was  found  to  vary  greatly  both  with  time  of  day  and 
direction;  obviously  both  of  these  factors  must  be  taken  into  consideration 
in  planning  methods  of  detection. 

Burning  conditions — the  key  to  the  size  and  type  of  suppression  organ- 
ization needed — were  subjected  to  a  number  of  tests.  For  economic  reasons  it 
is  essential  to  determine  the  conditions  under  which  there  is  no  fire  danger, 
i.e.,  when  the  fire-control  organization  can  be  dispensed  with,  but  this  re- 
quires a  knowledge  of  the  laws  of  combustibility.  The  highest  moisture  con- 
tent at  which  the  fuels  could  be  ignited  and  would  burn  without  additional 
ignition  varied  with  the  type  of  fuel,  but  ranged,  in  general,  from  30-35  per 
cent  when  there  was  no  wind  to  4-0-/+5  percent  v/ith  v/inds  of  5-10  miles  per 
hour.  Degree  of  combustibility  is  being  tested  for  a  complete  range  of  mois- 
ture contents  and  wind  velocities.  To  provide  a  ready  index  of  fuel  moisture 
and  therefore  of  fuel  hazard,  moisture  gains  and  losses  by  sample  materials 
were  compared  with  ga.ins  and  losses  by  typical  fuels  under  the  same  condi- 
tions. Of  59  materials  tested,  small  cypress  sticks  and  a  rattan  mat  showed 
the  closest  relationship  and  are  being  subjected  to  further  tests. 

The  true  measure  of  the  effect  of  weather  and  fuel  factors  lies  in  the 
rate  of  spread  of  fire  and  its  resistance  to  control.  These  factors  determin 
the  size  of  organization  and  equipment  needed,  and  the  best  method  of  suppres 
sion.  Approximately  130  test  and  wild  fires  v/ere  mapped  at  1-minute  interval 
to  determine  rate  of  spread.  On  each  of  these  fires  complete  data  were  taken 
on  weather  and  fuel  conditions  together  with  partial  data  on  the  rate  of  fire 


line  construction  by  typical  crews.  Rate  of  spread  and  resistance  to  control 
were  found  to  mount  rapidly  both  with  increasing  velocity  of  wind  and  with 
decreasing  moisture  content  of  fuel.  Analysis  of  these  and  of  additional 
data  planned  will  be  used  in  the  preparation  of  a  fire-danger  meter,  v/hich 
will  serve  as  a  guide  to  the  strength  of  the  fire-control  organization  needed, 
the  size  of  crew  to  be  dispatched  to  an  individual  fire,  and  the  most  profit- 
able tactics  to  be  employed  in  its  suppression. 

An  early  knowledge  of  impending  fire-weather  conditions  is  a  real  aid 
to  fire-control  organization.  A  cooperative  study  v/as  conducted  with  the  New 
Orleans  office  of  the  V/eather  Bureau  to  determine  the  accuracy  with  which  max- 
imum temperature  and  wind  velocity,  minimum  relative  humidity,  and  rainfall 
occurrence  can  be  predicted.  Using  3  different  localities  (south  Arkansas, 
central  Louisiana,  and  south  Mississippi)  as  a  basis,  it  was  found  that  mini- 
mum relative  humidity  was  as  much  as  6  percent  below  the  forecast  16  percent 
of  the  time,  and  as  much  as  21  percent  below  only  2  percent  of  the  time.  Max- 
imiim  wind  velocity  was  within  the  range  forecast  53  percent  of  the  time.  When 
no  rain  was  forecast,  the  forecast  was  correct  83  percent  of  the  time;  whereas 
forecasts  of  rain  were  correct  only  52  percent  of  the  time. 

In  the  development  of  a  method  for  evaluating  fire  effects,  a  study  was 
begun  to  determine  the  average  growth  reduction  and  mortality  of  longleaf  pine 
of  various  sizes,  according  to  the  time  of  day  and  season  of  the  fire.  Re- 
sults of  this  study  should  provide  a  preliminary  basis  for  evaluating  fire- 
control  expenditures. 

A  measurement  of  the  effect  of  controlled  burning  under  one  condition 
was  obtained  when  the  analysis  of  measurements  in  an  8-year-old  slash  pine 
stand,  burned  under  control  following  thinning,  showed  that  burning  did  not 
affect  the  height  growth  during  the  2  years  immediately  following  the  fire. 
The  data  indicate  a  high  mortality  in  longleaf  pine  reproduction  from  annual 
fires,  either  controlled  or  wild,  but  very  little  mortality  from  controlled 
fire  3  years  after  establishment  of  the  reproduction. 

Plans  for  1938 

1.  The  study  of  rate  of  spread  and  resistance  to  control  will  be  con- 
tinued and  extended  to  include  the  more  important  types  in  the  Station  terri- 
tory. 

2.  Visibility  and  discovery  time,  combustibility,  and  inflammability 
index  studies  will  be  continued  and,  where  feasible,  expanded.  A  tentative 
fire-danger  meter  will  be  prepared. 

3.  Data  on  the  mortality  of  longleaf  pine  seedlings  from  annual  light, 
annual  heavy,  periodic  light,  and  periodic  heavy,  fires  will  be  analyzed  and 

a  report  prepared. 

4..  Studies  of  controlled-burning  technique  and  of  damage  from  average 
fires  will  be  continued. 

5.  A  study  is  to  be  initiated  to  determine  the  effect  on  tree  growth 
of  various  amounts  of  defoliation  from  fires  occurring  during  the  different 
months  of  the  year. 


6.  Work  will  be  continued  in  a  demonstration  of  forest  management, 
where  controlled  burning  is  employed  as  a  silvicultural  and  protection 
measure „ 


REGENERATION 

The  Southern  Station  territory  contains  more  than  5,000,000  acres  of 
cut-over  pine  lands,  mostly  longleaf,  on  which  there  is  little  or  no  possi- 
bility of  reestablishing  forests  by  natural  means.  The  object  of  the  regen- 
eration project  is  to  supply  the  owners  and  managers  of  these  lands  with  the 
technical  information  needed  to  reforest  them  successfully  by  planting. 

If  artificial  planting  is  to  succeed  where  natural  processes  of  for- 
est reproduction  have  failed,  the  planters  must  have  reliable  information 
concerning  every  step  of  all  the  processes,  from  forecasting  the  crops  of  the 
necessary  seed  to  planting  the  seedlings  in  their  final  positions  in  the 
field.  These  processes  include  collection,  extraction,  cleaning,  storage, 
testing,  and  other  treatment  of  seed;  the  sowing  and  all  the  complex  care  of 
nursery  beds;  maintenance  of  nursery  soil  fertility;  lifting  and  shipment  of 
nursery  stock;  selection  and  preparation  of  planting  sites;  and  planting  by 
methods  that  will  insure  survival,  and  at  spacings  and  in  mixtures  that  will 
insure  good  development  of  the  planted  trees.  Any  gap  in  this  information 
threatens  the  success  of  a  business  in  which  there  is  cui'rently  being  in- 
vested— that  is,  in  total  planting  costs — in  the  Station  territory  betv/een 
half  a  million  and  a  million  dollars  annually. 

The  information  most  urgently  needed  in  connection  with  Southern  for- 
est-tree seed  includes  the  effect  of  geographical  source  of  the  seed  upon 
success  of  plantations,  an  index  to  the  maturity  of  southern  pine  cones, 
methods  of  storing  seed  (especially  longleaf  pine)  for  both  short  and  long 
periods,  and  improved  ways  of  testing  the  ability  of  seed  to  germinate.   In 
addition,  there  are  needed  each  year  (1)  a  reliable  estimate  of  the  location 
and  abundance  of  the  seed  crop  of  southern  pines,  and  (2)  a  series  of  germina- 
tion tests  of  the  seed  used  currently  in  all  Forest  Service  nurseries  in  the 
South. 

During  1937  the  project  staff  established  121  plots  near  Alexandria, 
La.,  to  test  seed  from  /^/!^  geographic  sources,  and  helped  over  a  score  of  co- 
operators  establish  similar  sets  of  plots  throughout  the  southern  pine 
region.  Much  simpler  loblolly  pine  plots  of  the  same  general  nature,  estab- 
lished at  Bogalusa,  La.,  in  1927,  were  re-examined;  they  were  found  to  show 
marked  differences  in  height  growth  and  very  striking  differences  in  resist- 
ance to  Gronartium  rusts,  depending  upon  the  geographic  origin  of  the  seed. 
An  index  to  the  maturity  of  southern  pine  cones,  based  upon  their  specific 
gravity,  was  developed  to  the  point  of  practical  usefulness  in  the  field; 
its  general  use  should  save  thousands  of  dollars  hitherto  lost  by  collecting 
cones  too  green  to  open.  Storage  at  low  temperature  was  found  effective  in 
maintaining  the  viability  of  longleaf,  slash,  loblolly,  and  shortleaf  pine 
need   for  6  years.  A  comprehensive  study  of  overwinter  storage  of  longleaf 
pine  seed  showed  that  its  moisture  content  when  placed  in  storage  might  be 
as  important  a  factor  as  temperature  in  affecting  its  keeping  qualities; 
the  results  of  this  study  indicated  possible  savings  of  approximately 
$4-0,000  a  year  in  each  of  two  Forest  Service  nurseries.  Technique  for 
testing  germination  was  improved  by  discovering  a  significant  beneficial 


effect  of  light  upon  germination,  varying  according  to  the  condition  of  the 
seed.  Germination  tests  were  made  for  practically  all  seed  lots  used  in  the 
nurseries  of  Region  8  of  the  Forest  Service.   The  Station's  seventh  consecu- 
tive annual  estimate  of  the  cone  crop  of  southern  pines  was  compiled  and  dis- 
tributed to  forestry  agencies  throughout  the  South  and  elsewhere,  together 
with  notes  on  local  collectors  and  their  supplies. 

Among  the  most  urgent  nursery  problems  in  the  Station  territory  are 
the  attainment  of  a  satisfactory  number  of  trees  per  100  seeds  sown;  the 
building  up  and  maintenance  of  soil  fertility;  and  the  taking  of  an  inventory 
of  the  millions  of  seedlings  produced  each  year  promptly  and  accurately 
enough  to  permit  efficient  management  of  the  planting  crews.  During  1937 
much  of  the  difficulty  of  obtaining  good  production  of  longleaf  pine  seed- 
lings in  the  nursery  was  traced  to  the  seed  itself.  A  comprehensive  study 
of  soil  amendments  other  than  fertilizers  (including  compost,  peat  moss, 
charcoal,  and  sand),  applied  to  the  four  principal  species  of  southern  pine 
at  the  Stuart  Nursery  in  central  Louisiana, produced  striking  results  of  di- 
rect usefulness  in  improving  nursery  practice.  A  thoroughly  practical  means 
of  making  an  inventory  of  the  total  number  of  seedlings  in  the  nursery  and 
a  fairly  effective  means  of  making  an  inventory  of  stock  of  plantable  grades 
were  devised  and  tested.  Very  promising  results  were  also  obtained  in  a  com- 
bined study  of  watering  and  cultivation,  carried  out  at  the  suggestion  and 
with  the  cooperation  of  Region  8  of  the  Forest  Service, 

The  effects  exerted  upon  plantation  survival  by  root  length,  depth  of 
planting,  and  care  and  injury  of  planting  stock,  obtained  in  1936,  were  con- 
firmed by  a  new  series  of  plots;  and  additional  sujrvival  plots  yielded  much 
new  data  not  yet  worked  up  completely. 


Plans  for  1938 

1.  The  value  of  the  index  to  cone  maturity  v;ill  be  confirmed  and  its 
method  of  determination  refined. 

2.  A  comprehensive  study  of  the  effect  of  moistiire  content  of  long- 
leaf  pine  seed  upon  keeping  quality,  reaction  to  kiln  temperature,  and  re- 
action to  air  temperature  after  cold  storage,  will  be  completed,  and  a  simi- 
lar study  with  slash  pine  will  be  started. 

3.  Germination  testing  technique  will  be  refined  still  further. 
4..  The  cone-crop  estimate  will  be  made  again. 

5.  Service  testing  for  Forest  Service  nurseries  will  be  continued. 

6.  Seed  studies  will  be  extended  to  southern  hardwoods  as  opportunity 
offers. 

7.  The  fertilizer  and  soil  amendment  studies  will  be  continued  and 
extended. 

8.  The  method  of  inventorying  stock  by  grades  will  be  improved. 

9.  The  survival  studies  v/ill  be  continued  and  expanded  to  include 


the  effects  of  site  preparation,  of  season  of  planting,  of  variously  defin- 
ing the  grades  of  planting  stock,  of  groiind  cover,  of  internal  food  supply 
of  the  seedlings,  and  of  stimulation  of  the  roots  by  various  means  such  as 
plant  hormones, 

10.  A  study  of  the  effect  of  mixture  of  species  in  reducing  tipmoth 
attack  and  in  overcoming  tipmoth  injury  in  plantations  will  be  undertaken  in 
cooperation  with  the  Bureau  of  Entomology  and  Plant  Quarantine. 

11,  New  plots  will  be  established  to  study  the  conversion  to  pine  of 
worthless  brush  stands  of  scrub  oak. 


NAVAL  STORES 

The  depressed  demand  for  naval  stores  in  recent  years,  due  to  general 
business  inactivity,  together  with  increasing  production  of  wood  naval  store 
and  increased  use  of  mineral  spirits,  has  aggravated  the  oversupply  of  gum 
naval  stores,  and  prices  have  reached  extremely  low  levels.  Unless  produc- 
tion is  controlled  or  consumption  is  increased,  the  naval  stores  operator 
must  lower  his  production  costs  or  be  forced  out  of  business.  V/ith  a  view 
toward  furnishing  information  basic  to  the  reduction  of  production  costs,  th 
Station  program  embraces  two  main  lines  of  endeavor.  First  it  is  attempting 
to  search  out  and  make  knov/n  the  effect  of  all  factors  which  influence  the 
production  costs  under  the  present  production  methods  or  with  slight  modifi- 
cations thereof.   Secondly,  it  is  directing  its  work  toward  improving  the 
methods  of  extracting  gum  from  the  tree.  The  first  of  these  should  provide 
the  chipping  specifications,  width  of  face,  and  plan  of  working,  i.e.,  begin 
ning  size,  working  and  resting  periods,  and  frequency  of  streaking,  for  op- 
timum yields  and  maximum  financial  returns.  This  information  is  essential  i: 
the  development  of  a  system  of  management  for  turpentine  forests  with  inte- 
grated utilization  for  other  products.  The  second  field  of  v;ork  must  be 
based  on  a  thoroi;igh  knowledge  of  the  physiology  of  giom  production  in  the  tre^ 
and  the  various  factors  affecting  the  flow  of  gum.  The  use  of  chemical  re- 
agents to  stimulate  and  prolong  production,  and  the  introduction  of  differen' 
methods  of  wounding,  are  hopeful  avenues  of  work. 

In  investigating  the  possibility  of  further  production  from  life-bars 
of  trees  with  two  or  more  worked-out  faces,  yields  from  narrow,  single  and 
double  J  French-style  faces  were  compared  with  those  from  American-style  face, 
of  the  same  width.  French  faces  yielded  approximately  20  percent  more  than 
similar  American  faces  during  the  first  year,  but  slightly  less  during  the 
second  year. 

An  investigation  of  yields  of  young  Vigorous  slash  pine  using  differ- 
ent chipping  specifications  showed  that  dry  facing  was  negligible  when  the 
chipping  did  not  exceed  l/2-inch  in  depth.  These  data,  coupled  with  an  anal 
ysis  of  all  available  data  from  numerous  past  studies,  permit  the  constru- 
tion  of  gum-yield  tables  (based  on  species,  diameter,  growth  rate,  width  of 
facf^,  and  year  of  work)  from  which  naval  stores  yields  from  a  specified  crop 
can  be  estimated.  Analysis  is  well  under  way  toward  a  complete  evaluation  o 
the  financial  gains  to  be  expected  from  v/orking  higher-yieldirig  timber  in 
terms  of  higher  grades  of  rosin  and  increased  turpentine  yields. 

In  the  study  of  individual  streak-yield  behavior  during  different 


seasons,  streaks  on  longleaf  and  slash  pine  were  allowed  to  run  dry.  Rate 
of  yielding  v/as  found  to  vary  greatly  by  seasons,  indicating  that  greater 
profit  may  be  derived  by  varying  the  period  between  streaks  according  to  the 
season.   During  the  winter,  for  example,  slash  pine  yielded  50  percent  as 
much  during  the  second  week  of  a  streak  as  during  the  first  v/eek,  and  in  the 
summer  longleaf  yielded  76  percent  of  the  first  week's  yield  during  the  first 
3  days.  Since  too  frequent  streaking  may  impair  the  vitality  and  yielding 
capacity  of  a  tree,  and  since  too  infrequent  streaking  may  induce  pitch-soak- 
ing with  consequent  reduced  yields,  some  modification  of  the  theoretically 
optimum  streaking -frequencies  may  be  desirable.  Accordingly,  an  investiga- 
tion is  being  made  of  yield  over  several  seasons,  when  frequency  of  chipping 
is  varied  with  the  season  of  the  year. 

To  investigate  further  streak-yield  behavior  as  influenced  by  v;eather, 
a  cabinet  for  controlling  temperature  and  humidity  has  been  constructed  and 
tested  preliminary  to  initiating  formal  studies. 

In  the  investigation  of  the  effect  of  fire  on  naval  stores  yields, 
field  or  analysis  vifork  was  completed  on  three  studies,  which  complete  the 
series  planned.  Treatments  were  reversed  on  two  plots  on  which  the  effect 
of  controlled  surface  fires  on  gum  yield  of  longleaf  pine  was  being  tested. 
The  unburned  plot,  v/hich  yielded  3.75  percent  less  in  1934-  and  -4.97  percent 
less  in  1935,  yielded  2.76  percent  more  in  1937  v/hen  it  was  burned  for  the 
first  time  and  the  plot  previously  burned  tmnually  was  protected  for  the 
first  time.   Field  work  was  completed  in  a  test  of  the  effect  of  defoliation 
on  the  glim  yield  of  slash  pine,  in  which  65  slash  pine  trees  v/hose  previous 
yields  were  known  were  defoliated  from  0  to  100  percent  and  turpentined  uni- 
formly; these  latter  data  have  not  yet  been  analyzed.  Also  a  study  was  made 
of  trees  on  which  turpentining  v/as  resumed  after  a  severe  fire.  By  judicious 
use  of  jump  streaks,  the  operator  obtained  less  than  25  percent  dry-face  on 
68  percent  of  the  trees.   On  only  3  percent  of  the  trees  with  less  than  25 
percent  dry-face  was  it  necessary  to  jump  more  than  5  inches.   Dry-face  v/as 
higher  for  slash  than  for  longleaf  pines  and  was  higher  when  the  face  was  on 
the  leeward  side  (at  time  of  fire)  than  when  on  the  v/indward  si.de  of  the 
tree.  Based  on  these  and  previous  studies,  reports  are  being  prepared  on  the 
effect  on  gum  yield  of  defoliation,  face  burning,  and  controlled  ground  fires, 


Plans  for  1938 

1.  A  comprehensive  test  of  the  stimulation  of  gum  yields  by  chemical 
reagents  will  be  conducted. 

2.  Data  on  the  effect  of  advanced  streaking  on  yields  and  of  differ- 
ent chipping  specifications  on  the  yield  of  vigorous,  young  slash  pines  will 
be  analyzed,  and  reports  prepared. 

3.  The  frequency-of-chipping  study  will  be  continued,  and  all  of  the 
Station's  work  on  chipping  methods  will  be  summarized  for  formal  publica- 
tion. 

MENSURATION 

All  forest  management  must  have  adequate  and  accurate  information  on 


the  volume  of  timber  and  its  rate  of  growth  on  relatively  small  units.  Since' 
present  methods  of  obtaining  such  information  in  the  southern  pine  region  are, 
in  many  cases  inaccurate  as  well  as  expensive,  the  primary  objective  of  the  \ 
measuration  project  is  to  make  available  more  satisfactory  information  on  the' 
rate  of  growth  and  mortality  of  southern  pines  and  on  methods  of  estimating 
the  volume  of  standing  and  felled  timber;  a  secondary  object  is  to  aid  in  the 
improvement  of  technique  of  design  and  analysis  in  other  fields  of  forestry 
research, 

Diiring  the  past  year  the  emphasis  of  the  work  has  been  mainly  on  (1) 

growth  of  turpentined  trees,  and  (2)  experimental  technique.  A  preliminary 
study  of  the  former,  which  was  reported  by  V.  L.  Harper  (Occasional  Paper 
6^),  indicated  that  for  longleaf  and  slash  pines,  the  average  reduction  in 
growth  rate  (as  measured  in  cubic  feet)  during  the  tu.rpentining  period  is 
approximately  27  percent  for  1-faced  trees  and  4-0  percent  for  2-faced  trees. 
Additional  work  was  started  during  the  past  year  to  supplement  this  study  and 
to  give  information  on  the  tree  circumference  available  for  facing.  The  field 
work  and  computations  on  this  study  have  been  completed,  and  when  the  results 
are  correlated  with  existing  gum-yield  figures,  they  will  be  useful  in  making 
management  plans  for  the  naval  stores  region. 

In  the  field  of  experimental  technique,  numerous  improvements  have 
been  introduced  in  the  design  and  analysis  of  experiments.   In  order  that  the 
newer  method  may  be  available  to  individuals  making  forest-plantation  survival 
studies,  some  of  the  fundamentals  of  experimental  design  were  presented  in 
Occasional  Paper  69.  The  results  of  other  portions  of  this  work  have  been 
put  in  form  for  publication. 

In  a  problem  dealing  with  technique  of  sampling  in  forest  nurseries, 
it  was  found  that  for  longleaf  pine  a  1-percent  sample  of  each  of  54-  beds 
would  give  a  satisfactory  estimate  of  the  total  number  of  seedlings  in  the 
bed.  The  standard  error  of  the  mean  was  3.23  percent.   It  was  also  found  thai 
in  estimating  the  number  of  plan  table  seedlings  lifted  from  a  group  of  beds, 
for  5/+  beds  a  5-percent  randomly  selected  sample  of  each  bed  gave  an  estimatec 
total  within  0.1  percent  of  the  actual  number.  A  1- percent  sample  gave  an  est 
mate  within  6.^^  perceni  of  ihe  actual  nwnber. 


Plans  for  1938 

1,  The  study  of  growth  of  turpentinea  orees  will  be  completed,  and  a 
report  prepared. 

2,  The  assembly  of  volume  tables  and  converting  factors  will  be  com- 
pleted. 

3,  The  advisability  of  making  general  taper  tables  for  use  in  con- 
structing local  volume  tables  for  different  products  will  be  investigated. 

4..  All  previous  gro'wth  and  yield  studies  for  the  southern  region  will 
be  reviewed. 

5.  The  study  of  nursery  sampling  technique  will  be  completed. 

6.  A  study  of  plantation  sampling  technique  will  be  started. 


FUNDAMENTAL  STUDIES 

Basic  studies  pertaining  to  the  physiology  of  trees  and  to  the  envi- 
ronmental conditions  to  which  trees  are  subject  are  essential  for  the  suc- 
cessful application  of  silvicultural  practices  in  the  management  of  forests. 
Whether  it  be  in  natural  forests  or  in  plantations,  one  problem  that  concerns 
the  silviculturist  is  the  effect  of  root  competition  on  the  growth  and  de- 
velopment of  the  trees.   In  order  to  determine  the  degree  of  root  competi- 
tion j  it  is  necessary  first  to  see  what  relation  exists  between  the  roots  of 
the  different  species  that  grow  in  the  stand.  With  this  object  in  view,  a 
study  v/as  made  of  the  roots  of  13-year-old  longleaf  pine  seedlings,  which 
were  still  in  the  grass  stage,  and  of  the  grasses,  herbs,  and  other  trees 
that  were  associated  with  them.   It  v/as  foimd  that  under  natural  field  condi- 
tions the  roots  of  longleaf  pine  seedlings  often  display  considerable  varia- 
tion in  size  and  distribution, owing  to  the  presence  of  old  root  holes,  char- 
coal pockets,  and  also  to  differences  in  soil  texture.  The  lateral  roots  of 
the  longleaf  pine  seedlings  were  confined  mainly  to  the  upper  foot  of  the 
soil  and  were  most  abundant  in  the  upper  6  inches,  where  most  of  the  grass 
roots  also  occurred.  The  total  length  of  the  lateral  roots  of  a  3-year-old 
blackjack  oak  v;as  more  than  five  times  that  of  the  lateral  roots  of  13-year- 
old  longleaf  pine  seedlings. 

In  a  study  of  methods  of  releasing  longleaf  pine  seedlings  from  grass 
competition,  three  methods  were  tried:  (1)  Use  of  various  chemicals  in  kill- 
ing ground  cover  around  the  seedlings;  (2)  removal  of  the  grass  by  hoeing  at 
different  seasons  of  the  year  and  at  different  distances  from  the  seedlings; 
and  (3)  removal  of  the  grass  by  separate  and  combined  ti'eatments  of  hoeing, 
plowing ,  and  burning . 

An  exploratory  experiment  on  the  "tank  culture"  of  longleaf  pines  in 
full  nutrient  solution  indicated  possible  new  fields  in  nursery  practice. 
Seedlings  grown  in  this  v/ay  were  thrifty  and  v/ell  developed.   The  seedlings 
grovm  in  solutions  lacking  various  essential  plant  foods,  however,  were  in 
most  cases  not  so  thrifty.  The  descriptions  of  longleaf  seedlings  grown  with- 
oui.  certain  essential  elements  (as  presented  in  Occasional  Paper  65)  shoulJ. 
be  useful  to  nurserymen  in  diagnosing  some  of  their  troubles. 

The  effect  of  fire  on  the  soil  has  always  interested  foresters.   A 
study  of  4-4.  test  fires  under  different  fuel  and  weather  conditions  in  longleaf 
pine  forests  revealed  that  in  no  instance  v/as  the  maximuin  temperature  suffi- 
ciently high  to  cause  charring  or  destruction  of  dry  organic  matter  in  the 
soil.   A  report  of  this  study  was  prepared  for  publication. 

Fire  apparently  affects  the  soil  moisture,  however,  as  v;as  indicated  by 
a  study  of  four  pairs  of  burned  and  unburned  plots  in  longleaf  pine  forests  in 
Florida,  v/here  it  was  found  that  unburned  soils  had  a  higher  moisture  content 
throughout  the  year  than  burned-over  soils. 


Plans  for  1938 

1,  current  studies  v;ill  be  continuea. 

2.  A  study  will  be  initiated  to  determine  (a)  the  site  prefei-ence  and 
successional  relations  of  important  forest  types,  and  (b)  plant  indicators  of 
different  sites. 


FOREST  INFLUENCES 

Prior  to  1937,  research  in  forest  influences  has  been  carried  on  under 
two  related  types  of  investigation,  viz.,  water-cycle  studies  and  watershed- 
improvement  studies.  These  investigations  have  gone  forward  at  tv/o  work 
centers.  The  earlier  studies,  which  were  started  in  1929  and  are  applicable 
to  the  loessal  region  of  Mississippi  and  adjacent  portions  of  the  Gulf  Coast- 
al Plain,  have  been  concentrated  on  the  Chewalla  Experimental  Forest  near 
Holly  Springs,  Miss.  During  1936,  water-cycle  studies  v;ere  started  also  on 
the  Irons  Fork  Experimental  Forest  in  the  Ouachita  Mountain  region  of  west-  | 
central  Arkansas,  as  detailed  in  the  Station's  Sixteenth  Annual  Report.  In 
1937,  a  third  project,  consisting  of  preliminary  examinations  and  surveys  of 
watersheds,  was  inaugurated,  as  authorized  in  the  Flood  Control  Act  (Public 
738)  of  June  22,  1936. 

Work  under  the  new  flood-control  surveys  project,  v/hich  was  a  major 
activity  during  1937,  cut  heavily  into  the  work  program  for  the  water-cycle 
and  watershed-improvement  investigations,  particularly  limiting  the  analysis 
of  data  and  reports  of  results  from  studies  under  way  at  Holly  Springs, 
Another  activity  not  directly  connected  with  the  above  projects  but  relating 
to  the  influences  research  program  and  requiring  much  attention  during  the 
year,  was  service  by  a  Station  representative  on  a  number  of  field  committees 
of  the  National  Resources  Committee. 

Under  the  flood-control  survey  project,  preliminary  examinations  were 
made  and  reports  virtually  completed  for  the  Pearl  River  basin  (Miss,  and 
La.)  and  the  Coosa  River  watershed  (Ala.  and  Ga.).   Other  bureaus  were  assist 
ed  in  completing  the  preliminary  report  for  Trinity  River,  Tex.  The  Station 
collaborated  with  the  War  Department  in  holding  joint  public  hearings  for 
Fourche  Bayou  (Ark.),  Poteau  River  (Ark.  and  Okla.),   and  Pearl  River  (Miss, 
and  La.).  Station  representatives  also  participated  in  Departmental  hear- 
ings for  the  Leon  and  Trinity  River  v/atersheds  (Tex.). 

On  the  Irons  Fork  Experimental  Forest,  construction  of  permanent  im- 
provements to  provide  work  facilities  and  to  render  study  areas  accessible 
was  the  main  activity.  Developments  included:  (1)  construction  of  a  care- 
taker's residence;  (2)  electric  power,  water  supply,  and  sewage-disposal 
plants;  (3)  fences  and  roads  at  the  headquarters  site;  and  {U)    construction 
of  a  motorway  and  many  miles  of  foot  trails  to  open  up  the  area  for  obser- 
vations. 

In  June  1937  were  started  observations  of  surface  run-off  from  32 
pairs  of  study  plots  distributed  in  U   m.ain  forest  cover-types  and  at  2  alti- 
tudinal  zones  in  the  Hoover  Creek  and  Nesbitt  Creek  watersheds.  The  purpose 
of  this  study  is  to  determine  whether  surface  run-off  (overland  flow)  is  an 
important  contributing  factor  to  the  peak  discharge  of  the  Ouachita  streams 
and,  if  so,  in  v/hat  cover  types  or  on  what  physiographic  sites  these  contri- 
butions originate.  From  June  to  the  end  of  the  year,  mean  run-off  from  the 
64.  plots  was  small,  averaging  only  a  little  over  2  percent  of  the  rainfall  fo 
the  heaviest  storm,  in  which  3.92  inches  of  rain  fell.  The  preliminary  indi- 
cations, although  inconclusive,  seem  to  bear  out  prior  reasoning  that  much  of 
the  v/ater  reaching  streams  during  periods  of  peak  flow  is  not  contributed  as 
sur-face  flov;  but  probably  is  chargeable  to  a  great  extent  to  shallow  ground- 
water drainage  through  talus  and  highly  pervious  mantle  rock.  Confirmation 
of  this  awaits  further  observations  and  analysis  of  stream  hydrographs  and 


1 


rainfall  records. 

Four  stream-gaging  stations  in  Hoover  and  Nesbitt  Creeks  were  put  in 
operation  early  in  193V.  These  are  located  at  the  outlet  of  mountainous 
watershed  units,  each  approximately  150  acres  in  area,  on  which  are  distrib- 
uted 75  standard  rain  gages  and  2  rain-recording  instruments.  During  the 
year,  10  observation  wells  v/ere  put  down  in  valley-fill  material  immediately 
adjacent  to  the  gaging  stations.  The  continuous  records  of  water-table  fluc- 
tuations, which  will  be  obtained  at  each  location,   are  expected  to  shed  much 
light  on  the  question  of  whether  there  is  a  rapid  movement  of  ground  water 
through  soil  and  rock  materials;  if  so,  thj.s  will  provide  a  logical  explana- 
tion for  the  sharp  and  excessive  stream  rises  that  occur  almost  simultaneous- 
ly with  the  rains. 

At  Holly  Springs  several  new  water-cycle  studies  were  started  during 
the  year.  One  of  these  aims  to  ascertain  the  effect  of  land-clearing  prac- 
tices on  the  flow  of  a  perennial  spring.  The  unit  under  study  consists  of  a 
forested  catchment  area  surrounding  a  hillside  spring  which  during  several 
years  has  been  observed  to  undergo  negligible  fluctuations  in  flow.  After  a 
preliminary  observation  period  of  about  2  years,  the  area  will  be  cleared  of 
trees  and  put  in  cultivation  with  a  view  to  determining  what  effect  this  has 
on  the  flow  of  the  spring.  Another  study  aims  at  determining  the  extent  to 
which  reforestation  measures  reduce  storm  run-off  from  natural  drainage  units. 
This  study,  which  augments  one  started  in  1932  and  still  in  progress,  involved 
the  installation  of  Parshall  flumes  and  recorders  to  measure  run-off  from  U 
small  v/atersheds  in  various  stages  of  recovery  from  prior  denudation. 

"'he  downward  penetration  of  rainfall  through  a  typical  forest  soil  was 
also  observed  throughout  the  year,  before  and  after  rains.   Rainfall  totaled 
about  ^8  inches  for  the  year,  or  only  about  4  inciies  beloiv  the  /48-year  aver- 
age.  Moisture  determj.nations  made  in  late  November,  when  the  soils  contained 
a  minimiim  of  moisture,  indicate  that  it  v/ould  require  at  least  20  inches  of 
rainfall  to  bring  soil  moisture  in  this  profile  up  to  field  capacity.   These 
preliminary  data  show  the  great  potential  storage  capacity  provided  by  deep, 
pervious  soils  such  as  these.   Furthermore,  they  take  on  special  significance 
when  one  considers  that  whenever  these  soils  are  protected  by  a  good  forest 
cover  tiiey  are  capable  of  absorbing  virtually  all  of  the  rainfall  from  even 
the  heaviest  storms.  Hence  in  the  instance  just  cited,  at  least  20  inches  of 
rainfall,  or  almost  half  of  the  annual  precipitation,  would  not  reach  streams 
throiigh  either  overland  flow  or  ground-v/ater  drainage,  if  it  fell  on  this  par- 
ticular forested  area  following  the  period  of  observation. 

First-year  results  from  a  comprehensive  roaa bank-fixation  study  at 
Holly  Springs,  started  in  1936  and  involving  establishment  of  374  test  plots 
on  2,300  linear  feet  of  roadbank,  indicate  that:   (1)  Bermuda  grass  sods  pro- 
duced a  much  better  protective  cover  than  did  seed  mixtures;  (2)  a  specially 
devised  method  of  preparing  and  planting  roadbanks  resulted  in  a  denser  and 
more  effective  cover  than  the  usual  method  of  planting  in  contour  trenches; 
(3)  even  a  light  protective  cover  of  brush  and  litter  inhibited  establishment 
and  growth  of  Bermuda  grass  and  appeared  to  have  a  somewhat  adverse  effect  on 
the  establishment  of  other  plant  species  used  in  the  tests.  The  preliminary 
results  also  indicate  that  several  of  the  treatments  employed  are  outstand- 
ingly better  than  any  observed  to  date,  considering  the  simplicity  of  the  de- 
tails of  establishment  and  the  extreiaely  poor  sites  on  v/hlch  the  treatments 
v/ere  tested. 


Plans  for  1938 

Under  the  flood-control  surveys  project,  preliminary  examinations  will 
be  made  of  the  Yazoo,  Tombigbee,  and  Ouachita  River  drainage  basins,  for 
which  the  Station  haa  primary  responsibility;  other  bureaus  will  be  assisted 
in  similar  studies  for  the  Sabine,  Neches,  Colorado,  Red,  Arkansas,  and 
Apalachicola  River  watersheds. 

Under  the  water-cycle  project  the  present  studies  at  Irons  Fork  will 
be  continued,  with  particular  emphasis  on  developing  discharge-rate  curves  for 
the  /+  gaging  stations  and  on  maintaining  an  unbroken  record  of  stream  hydro- 
graphs,  v/ater-table  observations,  and  rainfall  records  for  the  Hoover  Creek 
and  Nesbitt  Creek  drainage  units.  Data  on  surface  run-off  will  be  augmented 
by  a  few  additional  plot  installations  in  foothill  and  upper  valley  cover- 
types.  A  working  plan  will  be  prepared  and  preliminary  work  started  on  a 
litter  study  to  determine  the  character  and  rainfall-retaining  capacity  of 
representative  forest-litter  types.  Additional  stream-gaging  stations  will 
be  established  and  the  present  ones  improved,  if  emergency  funds  are  contin- 
ued. At  Holly  Springs,  at  least  U   more  v/atershed  units  wi.ll  be  brought  under 
observation  in  the  run-off  study.  Also  soil-moisture  and  rainfall-penetra- 
tion observations  will  be  continued  for  various  soils  and  cover  conditions. 

The  v/atershed-improvement  project  will  be  expanded  v;ith  the  new  stud- 
ies being  concentrated  on  the  Irons  Fork  Experimental  Forest.  An  analysis  of 
watershed-improvement  problems  in  the  Ouachita  region  will  be  completed,  a 
working  plan  drawn  up,  and  exploratory  trials  made  of  forest-engineering  meas- 
ures designed  to  retard  run-off  and  reduce  peak  discharge  of  headwater  streams 
At  Holly  Springs  the  previously  established  roadbank-fixation  trials  will  be 
completed,  and  additional  tests  will  be  started  in  I4ay  (1938)  to  determine  the 
minimum  amount  of  topsoil  dressing  required,  the  optimum  number  and  types  of 
sods  in  establishing  the  outstanding  species  (Bermuda  grass),  the  best  mixture 
and  sowing  rate  for  several  other  promising  species,  and  the  minimum  require- 
ments in  revegetating  road  fills.  Another  study  will  be  started  to  test  the 
effectiveness  of  soil-pits  and  sand-checks  as  substitutes  for  check-dams  in 
controlling  special  types  of  gullies.  Also  a  problem  analysis  of  watershed- 
improvement  problems  in  the  scrub  woodlands  of  central  Texas  and  Oklahoma 
will  be  made,  if  funds  and  personnel  permit. 


FOREST  ECONOMICS 

PRIVATE-FORESTRY  INVESTIGATIONS  ' 

The  purpose  of  private-forestry  investigations  is  to  develop  for 
southern  forests  improved  methods  of  management  that  are  economically  sound 
and  technically  desirable  from  the  standpoint  of  land  use.  During  1937, 
efforts  were  concentrated  on  the  Crossett  Experimental  Forest,  where  improve- 
ment cuttings,  removing  both  pine  and  hardwood  trees  unsuitable  for  present 
or  future  sawlogs,  were  made  on  five  /^O-acre  plots.  A  ca.reful  study  of  costs 
and  returns  showed  that  a  margin  of  about  75^  per  standard  cord  for  pine  and 
2$^  for  hardwoods  remained  for  stumpage,  profit,  and  interest.  Thinnings  of 
various  degrees  of  intensity  in  dense  old-field  pole  stands  of  pine  yielded 
a  margin  of  slightly  over  $1  per  cord  for  stumpage,  profit,  and  interest. 
The  cost  of  producing  a  cord  of  pulpwood  from  6-inch  trees  was  about  twice 
that  from  lO-inch  trees.  Although  these  studies  were  made  under  commercial 


practices,  they  resulted  in  net  incomes  v/ith  which  the  private  owner  could 
meet  taxes  and  other  carrying  charges  on  stands  under  sawlog  size. 

The  field  data  from  the  tractor-logging  study,  made  during  1936,  were 
analyzed  and  correlated,  and  a  preliminary  report  was  completed.  This  study 
shows  that  logging  costs  per  M  board  feet  for  12-inch  trees  are  about  three 
times  those  for  2/i-inch  trees.   Compared  with  truck  logging,  tractors  evi- 
dently are  less  economical,  except  for  very  short  hauls. 

While  past  studies  have  shown  that  selective  timber  management  was 
profitable,  the  effect  upon  the  yields,  costs,  incomes,  and  profits  of  length 
of  cutting  cycle,  amount  of  cut,  and  density  of  residual  stand  have  not  yet 
been  studied  and  correlated.   For  this  purpose,  26  forties  have  been  set 
aside  on  the  Crossett  Experimental  Forest,  and  100-percent  inventories  of 
all  trees  4-  inches  d.b.h,  and  above  have  been  made  for  each.   Certain  forties 
will  be  cut  each  year,  following  definite  regulations,  and  all  yields,  costs, 
incomes,  and  profits  will  be  recorded.  Several  hundred  individual  trees 
growing  under  various  stand  conditions  have  been  studied;  and  taper  diagrams 
and  utilization  charts,  showing  log  grades  and  pulpv/ood,  have  been  construct- 
ed in  an  attempt  to  measure  the  effects  of  various  environmental  factors  on 
growth  in  volume  and  quality. 

During  1937,  the  Crossett  Experimental  Forest  and  the  holdings  of  the 
Crossett  Lumber  Company  were  shown,  as  examples  of  improved  methods  of  cut- 
ting and  forest  management,  to  hundreds  of  visitors,  including  foresters  from 
many  parts  of  the  v/orld,  lumbermen,  pulpmill  owners,  and  others.  Occasional 
Papers  70  ("Profitable  management  of  shortleaf  and  loblolly  pine  for  sustained 
yield")  and  71  ("Pulpwood  production  studies  in  shortleaf-loblolly  pine 
stands")  were  issued  on  the  basis  of  findings  at  Crossett. 

Plans  for  1938 

1.  Methods  of  cutting  shortleaf  and  loblolly  pine  under  a  selection 
system  will  be  studied  at  Crossett  on  7  of  the  26  forties  set  aside  for  this 
study ^  using  ^  different  cutting  cycles:  1  year,  3  years,  6  years,  and  9 
years.  The  amount  of  cut  will  be  regulated  so  as  not  to  exceed  the  amount 
that  the  reserved  stand  can  restore  by  growth  during  the  ensuing  cutting 
cycle.   In  fact,  only  in  the  best-stocked  stands  will  the  full  amount  of  the 
growth  be  cut;  in  the  poor  stands  only  half  of  the  growth  will  be  cut,  and 
the  other  half  will  be  reserved  and  added  to  the  grov/ing  stock.   The  cut  will 
be  made  in  all  diameter-classes  and  will  remove  the  poorer  trees,  reserving 
the  thrifty  clear-stemmed  trees  for  further  growth. 

2.  Improvement  cuttings  will  be  continued,  selecting  first  those 
forties  which  will  be  the  last  to  receive  their  original  cuts  under  the 
"methods-of-cutting"  study,  and  including  all  forties  except  those  on  which 
harvest  cuts  for  sawtimber  will  be  made  within  3  years. 

3.  Thinnings  will  be  continued  in  all  un thinned  old-field  pine 
stands,  removing  timber  of  merchantable  size  for  pulpwood,  posts,  or  other 
products.  All  costs  and  returns  will  be  kept. 

4-.  The  study  of  the  effects  of  density,  competition,  and  other  fac- 
tors on  volume  and  quality  growth  will  be  continued,  including  the  analysis 
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and  correlation  of  data  that  apply  to  600  trees  at  Crossett.  Studies  of 
forecasting  growth  of  stands  will  also  be  continued, 

5.  Reports  will  be  prepared  on  (a)  selective  cutting  in  second-growth 
shortleaf -loblolly  pine  and  (b)  the  costs  of  tractor  logging  in  southern 
pines. 

6.  The  results  of  previous  field  investigations  on  timber  management 
and  integrated  utilization  in  the  naval  stores  region  will  be  reviewed  and 
prepared  for  publication. 


NEW  PUBLIC  D0P4AIN 

The  principal  activity  in  the  New  Public  Domain  project  during  1937 
was  a  study  of  taxation  of  forest  land  and  timber  in  the  Yazoo  River  Delta  of 
Mississippi.  This  study  was  undertaken  in  order  to  define  the  objection 
raised  by  local  land  owners  that  the  private  practice  of  forestry  was  impos- 
sible, owing  to  the  high  taxes  levied  for  government,  levee,  and  drainage 
pui'poses.   Cooperation  was  secured  from  the  Delta  Chamber  of  Commerce,  the 
Mississippi  State  Tax  Commission,  the  Mississippi  State  Planning  Commission, 
and  the  Land  Planning  Specialist  of  what  was  then  called  the  Resettlement 
Administration . 


Field  work  was  limited  (a)  to  5  representative  counties  of  the  Yazoo 
area,  (b)  within  the  5  counties  to  those  public-land-survey  townships  v/hich 
were  50  percent  or  more  forested,  and  (c)  within  the  said  townships  to  prop- 
erties having  a  gross  area  of  250  acres  or  more.  The  5  counties  studied  were 
(from  north  to  south):  Tunica,  Coahoma,  Quitman,  V/ashington,  and  Issaquena. 
A  rough  draft  of  the  report  has  been  completed. 

Preliminary  analyses  of  these  data  are  already  showing  some  interest- 
ing results,  one  of  which  indicates  that  the  present  system  of  rural-land 
classification  for  taxation  purposes  in  Mississippi  has  in  large  measure  de- 
feated the  very  purpose  for  which  it  v;as  created.  The  Mississippi  system,  as 
it  is  now  operated,  has  one  distinct  disadvantage  over  non-classification  of 
property  in  that  it  tends  to  "freeze"  the  assessed  values  of  land  in  each  of 
the  three  legally  recognized  land-use  classes  at  a  given  figure  per  acre  in 
each  county,  irrespective  of  location,  condition,  income-producing  capacity, 
or  any  other  factor  affecting  the  actual  sale  value  of  the  property. 

Another  interesting  point  brought  out  by  the  study  is  the  very  marked 
reduction  in  the  area  held  by  the  State  of  Mississippi  for  non-payment  of 
taxes — its  "New  Public  Domain."  Owing  to  the  large  cotton  crop  of  1936, 
coupled  with  the  high  price  obtainable  for  the  long-staple  Delta  cotton,  and 
also  no  doubt  owing  to  Federal  benefit  payments,  the  area  held  by  the  State 
under  tax  title  has  been  very  markedly  reduced  throiogh  purchases  under  patent 
title  from  the  State.  While  no  measure  of  the  total  reduction  for  the  Delta 
as  a  whole  could  be  obtained,  in  the  counties  studied  it  is  estimated  that 
the  area  in  State  title  was  reduced  30  to  60  percent,  and  in  Washington 
County  about  85  percent,  from  the  area  so  held  as  of  January  1,  1936. 

An  analysis  of  the  area  in  State  title  as  of  January  1,  1936,  in  four 
of  the  five  counties,  shows  that  about  82  percent  of  the  total  area  was  cut- 
over  forest  land,  the  percentages  ranging  from  72  percent  in  Issaquena,  the 


most  forested  county,  to  94-  percent  in  Washington,  the  least  forested  county. 
Crop  land  made  up  only  3  percent  of  the  total  forfeited  area,  timbered  land 
6-I/2  percent,  and  land  of  unknown  classification,  8  percent.  Most  of  the 
forfeited  areas,  particularly  those  which  are  cut-over  forest  lands,  lie  v/i th- 
in drainage  districts  v;here  high  taxes  make  the  holding  of  such  lands  in 
private  ownership  highly  unprofitable.  A  concomitant  cause  for  the  low  per- 
centage of  timbered  land  in  State  ownership  is  the  fact  that  merchantable  tim- 
ber is  generally  removed  by  the  original  ov/ner  prior  to  forfeiture  of  title. 

Among  the  tax  items  which  have  caused  widespread  forfeiture  of  forest 
land  for  unpaid  taxes,  and  likev/ise  have  prevented  the  adoption  of  good  for- 
estry practices  by  timber  ovmers,  tv/o  are  outstanding:   (1)  the  high  taxes 
levied  for  drainage  purposes,  and  (2)  the  multiplicity  of  overlapping  taxing 
districts,  which  subjects  certain  properties  to  such  a  pyramided  series  of 
levies  that  the  total  tax  charge  becomes  confiscatory.  Preliminary  analysis 
of  the  relation  of  income-producing  capacity  of  the  forests  to  the  total  tax 
charge  against  them,  indicates  that  in  the  Delta  many  of  the  forest  lands 
bearing  merchantable  timber  can  earn  the  taxes  of  20-4.0?5  an  acre  levied  for 
ordinary  governmental  purposes  and  still  be  operated  at  a  profit,  particular- 
ly if  they  lie  on  the  batture  (i.e.,  between  the  levees  and  the  river);  but 
when  such  lands  lie  v/i  thin  the  drainage  districts,  where  the  tax  for  drainage 
purposes  alone  may  run  from  50i?i  to  nearly  $3  per  acre  per  year,  or  in  two  or 
more  overlapping  special  road  or  school  districts,  practice  of  good  forestry 
under  current  conditions  would  appear  to  be  economically  impossible.  Further 
conclusions  of  this  study  and  recom-mendations  based  thereon  will  be  presented 
in  the  final  report  to  be  completed  in  1933. 

Plans  for  1938 

Plans  for  1938  call  for  a  study  in  Oklahoma  to  determine  the  location, 
area,  and  assessed  value  of  lands  forfeited,  or  eligible  for  forfeiture,  to 
county  title.  This  study  will  be  limited  to  one  or  two  counties  in  each  of 
the  major  forest  and  grazing  regions  of  the  state,  and  v/ill  be  undertaken  to 
provide  data  for  the  state  concerning  its  qualifications  to  acquire  state 
forests  under  the  Fulmer  Act. 


FOREST  SURVEY 

The  Forest  Survey  of  the  Deep  South  was  started  in  1930.   It  is  part 
of  the  nation-wide  survey  authorized  by  the  McSweeney-McNary  Act  of  1928  and 
includes  an  inventory  of  forest  lands  and  forest  resources,  a  study  of  rates 
of  growth  and  depletion,  and  an  investigation  of  present  and  probable  future 
requirements.   Its  purpose  is  to  supply  information  needed  for  the  formula- 
tion of  policies  of  forest-land  utilization.   By  the  end  of  1936,  field  work 
had  been  completed  on  215  million  acres;  and  the  computation,  interpretation, 
and  publication  of  results  was  well  under  way.  During  1937,  field  work  on 
12  million  acres  in  the  east  Texas  post-oak  belt  v;as  completed,  leaving  to  be 
covered  20  million  acres  of  additional  area  in  Texas  and  Oklahoma  post  oak 
and  cedar  brakes. 

The  following  table  shov/s  total  land  area,  forest-land  area,  and  sav/- 
timber  and  cordv/ood  volumes  (sound  trees  only)  for  an  area  of  213  million 
acres,  including  all  the  states  of  Alabama,  Florida,  Georgia,  Louisiana,  and 


Mississippi,  and  the  following  parts  of  states:  the  pine  belt  of  east  Texas 
and  southeast  Oklahoma,  all  of  Arkansas  except  the  Ozark  Plateau  in  the 
northwest  part  of  the  state,  the  southwest  quarter  of  South  Carolina,  and 
the  portions  of  Missouri,  Kentucky,  and  Tennessee  that  lie  in  the  Mississippi 
River  Delta. 


Acreage  and  volume  data  for  the 
principal  forest  regions  of  the  Deep  South 
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31./^ 
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50.3 
29,0 
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182.3 
15/4.2 


336 , 5 


36.0 
33^ 


A^.5 
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13.5 
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—  Billions   of  board  feet  — 


5.4-0 
30.2 


/41.8 
2^.5 


1.1 
33.0 
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Millions  of  cords  


189.7 
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168.5 
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3.8 
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358.2 
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U0.7 


125. >4 
87.9 


213.3 


1.47.2 
116.7 


263.9 


5^4.3 
590.1 


1,13^.-4 


l/  International  l/Z^-inch  rule. 

2/  Cypress  is  included  v.dth  hardwoods. 

3./  Includes  sawtimber  volune,  voluine  in  trees  under  sawlog  size,  and  volume 

in  t.ops  of  sawlog-size  pines. 


It  is  of  interest  that  forest  area  makes  up  58.8  percent  of  the  total 
land  area;  also  that  in  cordwood  volume,  pines  make  up  4-8  percent  of  the 
volume  and  hardwoods  52  percent.   In  the  Delta  region,  over  97  percent  of  the 
cordage  is  hardwood;  while  in  the  remainder  of  the  territory,  pines  make  up 
54-. 4-  percent  and  hardwoods  45.6  percent. 

The  average  sawtinber  stand  per  acre  of  forest  land,  including  all 
conditions  from  clear-cut  to  old  growth,  has  been  computed  for  each  unit  of 
the  four  regions  in  the  South.  The  weighted  average  stand  per  acre  of  sav/- 
tlm.ber  for  each  of  these  regions  is  a  follows:   pine-hardv;ood  (west)  2,530 
ft.  b.m.,  pine-hardwood  (east)  2,34-1  ft.  b.m.,  naval  stores  region  1,502  ft. 
b.m.,  and  the  Mississippi  Delta  region  2,528  ft.  b.mi.   It  is  interesting  to 


note  that  in  three  of  the  pine  units  the  average  stand  per  acre  slightly  ex- 
ceeds 3jOOO  board  feet  (lumber  tally).  These  units  are  Arkansas  Unit  #3 
(southwest  Ark.),,  Louisiana  Unit  #5  (the  adjacent  unit  in  northwest  La.), 
and  South  Carolina  Unit  #1  (in  southwest  S.  C).  In  each  of  these  units  pines 
make  up  approximately  three-fifths  of  the  total  sawtimber  volume  and  hard- 
woods two-fifths. 

An  enumeration  of  the  number  of  sawmills  in  the  area  covered  by  the 
table  previously  given,  shows  that  there  was  a  total  of  8,112  active  mills  in 
this  area  in  193-4?  of  which  6,713  are  classified  as  pine  mills,  1,352  as  hard- 
wood mills,  and  4-7  as  cypress  mills.  Small  mills  (19  M  bd.  ft.  and  under 
daily  capacity)  comprlGe  92  percent  of  all  pine  mills. 

It  is  a  generally  accepted  fact  that  large  mills  are  gradually  decreas- 
ing in  number  and  that  small  mills  are  becoming  increasingly  important  in  lum- 
ber production.  In  1934-  small  mills  produced  L,l   percent  of  the  pine  lumber 
cut.  In  logging,  steam  skidders  and  logging  railroads  are  being  replaced  by 
gas  skidders,  tractors,  and  motor  trucks.  These  trends  and  changes  in  logging 
and  manufacturing  processes  and  in  size  and  number  of  mills  can  be  recorded, 
with  any  degree  of  accuracy,  only  by  resurveys  at  regular  intervals. 

The  expansion  of  the  pulp  industry  in  the  South  continued  into  1937 
but  came  to  a  halt  by  the  middle  of  the  year;  no  new  mills  have  been  announced 
since  August.  Within  the  territory  of  the  Southern  Forest  Survey,  the  nev; 
mills  which  are  now  operating  or  under  construction  will  have  increased  the 
total  number  of  pulp  mills  approximately  60  percent  over  the  number  of  operat- 
ing mills  in  1935,  and  by  the  end  of  1938  the  installed  capacity  of  pulp  mills 
will  be  nearly  double  that  of  1935. 

The  advent  of  these  new  pulp  mills,  by  introducing  greater  competition 
among  wood-using  industries  for  raw  materials,  is  bringing  increased  interest 
in  forest-land  ov/nership  and  forest  management.  There  has  been  a  "boom"  in 
the  purchase  of  forest  lands  to  be  put  xrnder  management;  it  is  roughly  esti- 
mated that  between  U   and  5  mdllion  acres  are  now  in  pulp-mill  ownership,  of 
which  over  3  million  acres  have  been  acquired  in  the  last  3  years.  The  new 
markets  which  pulp  mills  provide  for  low-grade  material  and  small  trees  offer 
greater  opportunities  than  previously  existed  for  making  profit  from  thin- 
nings and  improvement  cuttings  and  for  the  practice  of  integrated  utiliza- 
tion, with  a  reduction  in  the  turn-over  time  in  forest  investments. 

Certainly,  this  new  interest  in,  and  these  added  opportunities  for, 
private  forest  management  will  have  an  effect  in  improving  the  outlook  for 
the  future;  but  only  time  and  a  resurvey  will  tell  whether  the  change  in 
attitude  and  practice  will  be  sufficient  to  offset  the  grov/ing  drain  on  for- 
est resources  resulting  from  the  intensification  of  forest-utilization 
activity, 

A  continuing  project,  v;hich  was  organized  during  1937  to  determine 
currently  by  Survey  units  the  year-to-year  status  of  forest  industries  and 
the  character  and  volume  of  the  drain  on  the  growing  stock,  is  well  under  v/ay. 
It  involves  considerable  field  work,  as  it  is  necessary  to  contact  directly 
and  periodically  the  various  industries,  in  order  to  keep  up  with  the  rapidly 
changing  developments. 


Data  compiled  from  the  field  contacts  will  be  combined  v/ith  computed 
figures  for  growth  each  year,  in  order  to  determine  the  corrections  to  be 
applied  to  bring  forward  the  original  inventories  of  growing  stock.  It  is 
believed  that  such  a  system  v/ill  give  reasonably  accurate  results  for  a  lim- 
ited number  of  years.  For  numerous  reasons,  however,  this  system  of  perpet- 
ual inventory  is  subject  to  increasing  errors  as  the  years  go  by,  for  errors 
are  likely  to  be  cumulative  rather  than  compensating.  These  difficulties 
would  not  be  so  serious  in  a  region  where  industry  is  settled  and  forest 
management  and  cutting  practices  well  stabilized.   In  the  South,  however,  due 
to  the  changes  v/hich  will  inevitably  follow  the  advent  of  new  uses,  new  in- 
dustry alignments,  new  logging  practices,  and  the  increased  interest  in  for- 
est ownership  and  sustained-yield  management,  the  problem  rapidly  grows  more 
complex,  and  it  becomes  increasingly  evident  that  only  by  a  periodic  resurvey 
in  the  field  can  accurate  inventories  of  forest  resources  and  accurate  data 
on  balance  of  growth  and  drain  be  kept  up  to  date.  In  critical  areas  such  as 
the  naval  stores  region  it  seems  imperative  that  a  resurvey  get  under  way  not 
later  than  194-0,  if  we  are  to  satisfy  the  needs  of  industry  and  public  agen- 
cies for  accurate,  up-to-date  knowledge  of  the  forest  situation. 


CQOx^ERATIHG  AGENCIES 

BUREAU  OF  PLANT  INDUSTRY 

Forest  Pathology 

The  brovm-spot  needle  disease  of  longleaf  pine  continued  as  the  main 
subject  of  investigation.   Control  of  the  brov/n-spot  by  occasional  spraying 
with  fungicides  appears  to  be  a  reasonably  satisfactory  method.  In  a  long- 
leaf  pine  plantation  in  west  Florida,  where  the  disease  had  been  checked  by 
spraying  nine  times  in  four  seasons  (1933-36),  there  v;as  six  times  more  dis- 
ease on  the  foliage  of  unsprayed  seedlings  than  on  the  sprayed.   In  southeast 
Louisiana,  longleaf  seedlings  treated  eleven  times  in  five  seasons  (1931-35) 
averaged  8  feet  tall  in  their  seventh  season  in  the  field.  The  height  of  un- 
sprayed seedlings  in  alternating  rov.'s  averaged  8  inches.  On  an  adjacent 
area,  planted  seedlings  were  divided  into  three  lots.  The  first  lot  was 
sprayed  four  times  during  the  first  season  in  the  field;  the  second  received 
six  treatments  during  two  seasons;  the  third,  eight  in  three  seasons.  Treat- 
ments were  discontinued  thereafter.  At  the  end  of  the  fourth  season,  the 
average  height  of  the  three  groups  of  seedlings  was  L,^   10,  and  11  inches, 
respectively, 

A  study  of  the  spread  of  the  disease  into  an  area  of  natural  repro- 
duction, following  a  single  ^O-acre  fire  in  Feb.  1934)  indicated  that  the 
effect  of  that  fire  in  reducing  infection  was  no  longer  apparent  at  the  end 
of  the  third  winter  after  the  fire. 

Germination  tests  of  spores  of  the  brown-spot  fungus  were  conducted 
in  the  laboratory  at  room  temperature.  With  35  spores  from  cultiires,  the 
time  required  for  germination  varied  from  14  to  29  hours.  Similarly,  with 
33  spores  from  needles  the  germination  period  varied  from  16  to  42  hours. 
Two  attempts  at  artificial  inoculation  of  healthy  seedlings  gave  negative 
results. 

A  study  of  canker-forming  rusts,  Cronartium  cerebrum  and  C. 


f usif orme ,  was  initiated  as  a  major  project.  Most  of  the  pathological  re- 
search on  these  rusts  has  hitherto  dealt  with  raycological  studies  and  host 
relationships.  Fundamental  studies  of  this  type,  however,  have  given  little 
factual  data  of  value  in  forest  management.   Determination  of  the  effect  of 
these  diseases  on  mortality  and  growth  of  southern  pines  is  requisite  to  a 
correct  appraisal  of  their  economic  importance,  and  a  systematic  study  of 
the  diseases  in  relation  to  forest-management  practices  may  reveal  some 
method  of  control.  With  these  objectives  in  mind,  extensive  surveys  were 
made  in  Louisiana,  Mississippi,  and  Alabama  to  locate  suitable  areas  for 
study. 

Following  the  discovery  of  cankered  seedlings  in  a  nursery  in  south 
Mississippi,  a  survey  of  ten  pine-tree  nurseries  in  the  Gulf  region  was  made 
to  determine  the  extent  and  amount  of  nursery  infection.  Observations  on 
these  diseases  in  nurseries,  in  plantations,  and  in  natural  stands  of  slash 
and  loblolly  pines  indicate  their  increasing  importance  and  suggest  a  causal 
relationship  between  forest-management  practices  and  type  of  infection. 

Plans  for  1938 

1.  Experimental  v/ork  established  on  national  and  experimental  forests 
in  the  region  will  be  continued.  The  pathogenicity  of  the  fungus  causing  the 
brown-spot  should  be  demonstrated,  and  a  taxonomic  study  of  the  organism  made. 

2.  Annual  examination  of  permanent  sample  plots  will  be  made  to  de- 
termine what  effect  the  rust  diseases  have  on  mortality  and  rate  of  growth. 
Some  phases  of  the  problem  well  v/orth  considerable  study  are:   (1)  dissemina- 
tion of  sporidia  from  oak  to  pine;  (2)  relative  susceptibility  of  different 
species  of  oak;  and  (3)  epidemiology  of  the  disease  in  relationship  to 
weather . 


Forest-Products  Pathology 

The  commercial  stain-preventative  chemicals,  and  a  few  that  are  being 
developed  commercially  or  apparently  are  suitable  for  such  development,  v/ere 
retested  in  seven  commercial  test  piles.  There  was  no  indication  that  any  of 
the  chemicals  v/ould  differ  much  from  each  other  in  effectiveness  under  usual 
commercial  conditions,  and  no  change  in  previous  recommendations  seems  needed. 

Observations  made  at  mills  using  sodium  pentachlorophenolate  as  a 
stain  preventative  show  that  the  same  care  is  needed  in  using  this  chemical 
as  with  the  other  chlorinated  phenols,  if  skin  injury  to  workmen  is  to  be 
prevented. 

Pine  lumber  dipped  in  Lignasan  and  Dov;icide  P  in  two  tests  remained 
bright  when  bulk-piled  for  2  and  U   weeks  and  also  when  it  was  subsequently 
dried  in  regular  air-seasoning  piles.  Although  the  air-seasoning  conditions 
were  not  severe,  the  tests  indicate  that  treated  pine  can  be  bulk-piled  safe- 
ly for  short  periods  before  seasoning.  Such  a  practice,  however,  is  not  to 
be  recommended  if  prompt  seasoning  is  at  all  feasible. 

Extensive  isolations  from  stained  pine  and  hardwoods  disclosed  that: 
(1)  the  same  fungi  are  associated  with  log  and  yard  stain  in  both  pine  and 


hardwoods;  (2)  although  many  staining  fungi  were  isolated,  the  major  stain 
is  caused  by  7  species,  3  largely  limited  to  pine,  2  to  hardwoods,  and  2  on 
both;  and  (3)  none  of  the  major  staining  fungi  are  entirely  limited  to  par- 
ticular seasons,  although  a  few  are  of  much  more  importance  during  either 
the  warmer  or  cooler  seasons. 

Field  and  laboratory  tests  showed  that  stain  in  pine  and  hardwood  logs 
will  spread  by  the  extension  of  stain  already  in  the  v/ood  while  yard-season-  I 
ing  the  lumber  cut  from  them.   The  extent  of  the  spread  seemed  to  depend  pri- 
marily on  the  rate  of  drying  and  was  considerable  under  poor  drying  condi- 
tions.  If  the  lumber  was  chemically  treated,  the  surface  spread  was  negli- 
gible, but  interior  spread  v/as  exposed  on  surfacing. 

Data  on  stain  dissemination,  still  inconclusive,  show  that  mill 
machinery,  air,  and  insects  are  involved,  and  point  to  insects  as  the  major 
agent. 

Plans  for  1938 

1.  Studies  of  the  flora  causing  stain  will  be  continued  and  extended 
to  the  eastern  and  northern  limits  of  the  region. 

2.  A  study  will  be  started  of  (a)  the  factors  responsible  for  season- 
al variation;  (b)  source  of  inoculum;  and  (c)  the  means  of  dissemination  of 
staining  flora. 

3.  Investigation  will  be  started  of  the  factors  responsible  for  the 
occasional  failure  of  stain  preventatives  under  commercial  conditions. 


BUREAU  OF  ENTOMOLOGY  AIID  PLAIJT  QUARANTINE 

Forest-Tree  Insects 

Apparently  the  only  serious  forest-insect  problem  in  the  Gulf  States 
at  the  present  time  is  provided  by  the  leaf-cutting  ant,  Atta  texana,  which 
in  certain  parts  of  Louisiana  and  Texas  is  a  hazard  to  reforestation,  since 
it  kills  not  only  trees  in  plantations  but  also  natural  reproduction.  Our 
experiments  have  definitely  sho^vn  that  by  treating  the  nests  with  carbon 
bisulphide  before  planting,  the  insect  can  be  exterminated;  it  probably  will 
not  reinfest  the  area  treated  before  the  plants  have  reached  an  age  when  they 
will  no  longer  be  seriously  damaged  by  the  ant.  A  detailed  plan  of  procedure 
has  been  prepared  for  use  in  the  region,  and  the  results  of  control  work  will 
be  carefully  checked. 

There  is  always  a  possibility  that  bark  beetles  v/ill  become  epidemic, 
and  careful  watch  is  being  kept  especially  during  periods  of  drought,  but  in 
this  region  such  a  possibility  is  slight. 

Plans  for  silvicultural  and  chemical  experiments  to  control  the  tip- 
moth  have  been  forjnulated,  and  experimental  plantations  on  the  Kisatchie 
National  Forest  n^ive  been  established.   1o  discover  the  relative  effective- 
ness of  the  methods  to  be  tried,  growth  measurements  will  have  to  be  made 
for  at  least  5  years. 


Forest-Nursery  Insects 

Damage  by  nursery  insects  in  this  region  is  coraparatively  slight.   It 
is  believed  that  the  high  soil  temperatures  combined  with  high  humidity  ac- 
coimt  for  the  small  amount  of  damage,  particularly  by  white  grubs.  To  deter- 
mine the  status  of  these  insects,  contacts  are  maintained  with  4-0  forest 
nurseries,  where  100  million  seedlings  are  grown  each  year. 


Forest-Products  Insects 

A  series  of  tests  of  soil  poisons  to  protect  buildings  from  attack  by 
termites  has  been  enlarged  to  include  50  buildings  treated  by  commercial  ter- 
mite-control operators.  In  addition,  a  total  of  25  buildings  v/ill  be  treated 
under  direcl  supervision  of  the  Bureau  of  Entomology  and  Plant  Quarantine, 
with  the  soil  poisons  believed  to  be  most  effective.  The  data  obtained  on 
relative  effectiveness  and  cost  of  these  chemicals  will  be  of  great  value. 
Considerable  progress  has  been  made  on  this  project,  which  at  present  is  re- 
ceiving priority „ 

A  large-scale  test  on  protecting  hardwood  timber  from  attack  by  powder- 
post  beetles,  under  way  at  Vicksburg,  Miss.,  has  to  date  given  data  on  the 
effectiveness  of  various  chemical  dips  in  protecting  lumber  from  the  attacks 
of  these  beetles.   It  is  hoped  to  complete  this  experiment  in  1938  and  to  ob- 
tain data  on  the  effectiveness  of  136  different  chemical  dips. 

Experiments  have  shown  that  diphenyl  will  protect  green  logs  fairly 
well  against  ambrosia  beetles.  Also,  spraying  the  lov/er  portion  of  piles  of 
green  lumber  with  this  chemical  has  given  fairly  good  protection  against 
these  beetles. 


Wood  Preservatives  and  Chemical  Poisons  for  Fibre  Boards 

In  cooperation  with  the  Forest  Products  Laboratory  and  several  chemi- 
cal companies,  a  series  of  tests  of  over  IIU  cheraical  wood-preservatives  is 
under  way  to  determine  their  effectiveness  in  protecting  wood  from  termites 
and  decay. 

In  cooperation  v/ith  the  manufacturers  of  fibre  boards,  a  large  series 
of  impregnated  boards  is  under  test  to  deter..iine  the  protection  from  attack 
by  termites  afforded  by  the  cheraicals,  which  are  placed  in  the  boards  during 
manufacture. 

These  large-scale  tests  will  run  over  many  years. 


Plans  for  1938 

Current  work  will  be  continued. 


BUREAU  OF  BIOLOGICAL  SURVEY 

Bird  and  Rodent  Damage 

The  effect  of  birds  on  longleaf  pine  reproduction  was  again  the  major 
problem  of  the  year.  Previous  studies  had  demonstrated  fairly  conclusively 
that  birds,  and  not  rodents,  v;ere  responsible  for  much  of  the  loss  to  both 
seed  and  seedlings,  but  as  conditions  vary  from  year  to  year  it  was  considered 
advisable  to  check  closely  the  losses  that  occui-red  over  a  period  of  several 
years.   The  fall  and  early  winter  of  1936-37  was  characterized  by  an  almost 
total  lack  of  longleaf  pine  seed,  and  as  an  apparent  result  there  v/as  a  con- 
spicuous scarcity  of  such  seed-eating  birds  as  the  meadowlark  and  the  black- 
birds. On  the  assumption  that,  with  the  elimination  of  birds  as  a  factor, 
there  should  be  relatively  little  loss  of  longleaf  pine  reproduction,  sample 
plots  v/ere  established  on  which  seed  v/as  sown  in  late  Dec.  1936,  and  a  care- 
ful check  of  the  germination  of  the  seed  and  survival  of  the  seedlings  was 
made  2  months  later.   On  these  plots  the  only  attempt  made  to  protect  the  seed 
was  by  utilizing  methods  that  might  be  employed  in  direct-seeding  operations 
on  burned  or  cut-over  areas,  viz.,  broadcasting,  mulching,  and  drilling  to  a 
depth  of  0.25  inch.  Results  obtained  showed  conclusively  the  dependence 
certain  birds  must  place  on  pine  seed  as  a  v/inter-food  supply.   One  plot 
showed  a  survival,  as  far  as  birds  were  concerned,  of  practically  100  percent, 
while  on  tv/o  others  the  loss  was  negligible  v/hen  compared  with  the  survival  on 
similar  plots  established  the  preceding  year. 

The  late  fall  and  early  winter  of  1937-38  were  much  like  those  of  1935 
in  that  the  cone  crop  was  as  good  as,  or  slightly  better  than,  that  of  the 
average  year.   Observations  in  the  field,  and  the  analysis  of  stomach  contents j 
again  showed  that  meadowlarks,  blackbirds,  quail,  and  mourning  doves  eat  large 
quantities  of  pine  seed,  although  that  season  probably  more  pine  seed  was  eater 
than  usual  because  throughout  the  first  half  of  December  the  weather  was  abnor- 
mally cold,  and  insects,  which  were  correspondingly  inactive,  were  less  avail- 
able as  food. 

Intensive  trapping  at  intervals  throughout  1937  again  showed  a  great 
scarcity  of  rodents  on  cut-over  longleaf  pine  lands.  There  v/as  a  possibility, 
when  this  scarcity  was  found  to  exist  in  1935,  that  rodent  numbers  were  then 
at  a  low  ebb,  since  it  is  nov/  recognized  that  both  rats  and  mice  have  definite 
cycles  of  abundance  and  scarcity.  As  this  is  the  third  year  that  such  a  con- 
dition has  existed,  however,  it  v/ould  appear  that  the  normal  population  of 
rodents  in  the  Gulf  Coast  region  is  decidedly  meager. 

Plans  for  1938 

This  study  will  be  continued  at  irregular  intervals  for  at  least 
another  year,  but  it  is  anticipated  that  the  results  will  be  the  same. 


Distributional  Studies 

Since  the  basis  for  all  biological  field  investigations  must  necessa- 
rily involve  a  thorough  knowledge  of  the  bird  and  mammal  life  of  the  region 
in  which  detailed  studies  are  being  undertaken,  distributional  studies  were 
carried  on  throughout  1937  as  opportunity  offered.  A  preliminary  survey  v/as 


made  of  the  bird  and  mammal  life  of  Oklahoma,  and  limited  field  work  was 
also  carried  on  in  Georgia,  Florida,  Louisiana,  and  Texas.   In  this  connec- 
tion a  certain  amount  of  collecting  was  necessary  to  determine  the  various 
geographic  races  occurring  in  this  region,  and  much  of  this  material  is  now 
incorporated  in  the  Natural  History  Collection  of  the  Station  at  the  Harri- 
son Experimental  Forest  near  Saucier,  Miss.  At  the  present  time  this  collec- 
tion, which  consists  of  l62  bird  skins  and  58  mammal  skins,  is  fairly  repre- 
sentative of  the  wild  life  of  the  Gulf  Coast  region. 


Plans  for  1938 

Current  work  will  be  continued. 
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EIGHTEENTH   AlfflUAL  REPORT 

of     the 

SOUTHERN  FOREST  EXPERIMENT  STATION 

January  1,  1933  -  December  31,  1938 


INTRODUCTION 


During  the  last  few  years,  and  for  the  first  time  in  many  decades, 
the  South  has  foimd  itself  in  the  spotlight  of  sustained  national  attention. 
Wherever  one  goes  he  will  encounter  discussion  and  appraisal  of  this  great 
section  of  our  country.  Its  problems,  its  shortcomings,  and  its  opportuni- 
ties share  alike  in  the  public  eye»  The  Nation,  apparently,  has  only  just 
realized  that  something  is  happening  in  the  South  and  that  in  this  region 
developments  of  national  significance  are  ahead. 

Truly,  events  are  on  the  march  in  the  South,  where  maladjustments  of 
long  standing  are  rapidly  forcing  far-reaching  changes  in  the  traditional 
pattern  of  its  economy.   While  the  South 's  human  population  is  increasing, 
the  opportunity  for  employment  in  agriculture,  its  main  field  for  labor,  is 
decreasing.   In  the  lower  South  paiticularly ,  the  shrinkage  in  cotton  cul- 
ture is  driving  increasingly  more  people  to  seek  new  fields  of  activity.   The 
South 's  ports  and  railroads  are  suffering  for  lack  of  freight  tonnage,  and 
almost  everywhere  throughout  the  cotton  belt  agricultural  lands  are  being 
abandoned  and  the  cash  income  to  farmers  is  diminishing.   Under  such  condi- 
tions, something  has  had  to  happen,  and  so  today  as  never  before  new  oppor- 
tunities for  capital  and  labor  are  being  sought  throughout  the  region;  and 
new  enterprises  are  follov;ing,  as  in  the  early  years  of  the  West,  hard  upon 
the  heels  of  discovery. 

It  is  therefore  both  fortunate  and  timely  that  the  Forest  Survey  of 
the  Southern  Station  came  into  action  when  and  as  it  did,  for  high  among  the 
list  of  the  South 's  natural  resources  is  its  timber  wealth.  Its  forests, 
which  characterize  6  out  of  10  acres  in  the  lower  South,  occupy  more  land  than 
all  other  crops  combined.  Consequently  the  development  and  harvesting  of 
timber  crops,  and  the  manufacture  and  distribution  of  forest  products,  are  of 
great  importance  in  the  solution  of  the  South 's  economic  problems. 

The  forest  inventory  of  the  South  (details  are  given  later  in  this  re- 
port) shows  that  while  the  virgin  old-grov/th  timber  stands  are  being  rapidly 
depleted,  the  second-growth  stands  that  followed  on  the  cut-over  lands, 
despite  indifference  and  abuse,  have  developed  rapidly  and  today  form  an  ex- 
tensive growing  stock  of  timber,  which  if  properly  cared  for  and  conserva- 
tively utilized,  will  appreciate  both  in  volume  and  value  in  the  years  to  come, 
The  Survey  data  have  served  to  focus  the  attention  of  the  Nation  on  the  ex- 
tent, character,  and  value  of  this  resource;  they  also  indicated  the  neces- 
sity of  applying  forestry  principles  to  its  care  and  use  if  it  is  to  serve 
as  a  sound  basis  for  the  greatly  increased  forest  industries  so  essential  to 
the  future  prosperity  of  the  South. 


Now,  for  the  first  time,  we  can  see  the  part  that  forests  must  play 
in  the  future  of  the  South,  but  we  also  see  that  in  every  forest  type  and  in 
every  phase  of  forest  industry  there  is  immediate  need  for  more  research — for 
more  specific  knowledge  of  what  to  do  and  how  to  do  it.   The  territory  is  a 
huge  one,  and  within  it  the  forestry  problems  to  be  solved  are  many,  varied, 
and  complex.  For  example,  it  was  found  that  although  63  percent  of  the  total 
cordwood  volume  of  all  timber  in  the  South  was  made  up  of  hardwoods  and  cy- 
press, no  research  is  under  way  in  these  types. 

In  the  field  of  forest  economics,  involving  the  all-important  financial 
side  of  forestry,  there  is  pressing  need  for  greatly  increased  research  and 
study,  if  private  enterprise,  particularly  new  capital,  is  to  enter  a  strange 
field  with  confidence  and  safety.  Markets,  local  and  foreign,  trends  in  con- 
sumption, the  interplay  of  raw-material  supply,  labor,  wages,  taxes,  and  other 
costs,  with  risks,  profits,  and  other  economic  factors,  need  investigation. 
More  forest-utilization  studies  are  also  needed  urgently. 

In  silviculture  and  forest  management,  we  have  hardly  more  than  broken 
the  ground,  while  the  demand  for  sound  knowledge  ready  for  application  is  in- 
creasing constantly  as  more  and  more  forest  land  is  organized  and  put  under 
management.  A  recent  survey  indicated  that  over  18  million  acres  of  commer- 
cially owned  forest  land  in  the  South  is  being  managed  with  the  object  of  con- 
tinuous production,  at  least  in  sufficient  quantity  for  commercial  operation. 

In  the  field  of  forest  influences,  there  is  also  much  to  be  done.  New 
techniques  must  be  developed  to  improve  watershed  cover  and  to  insure  manage- 
ment of  the  southern  forests  for  maximum  watershed  protection.  An  even  more 
important  need  is  that  for  basic  research  on  the  complex  relationship  of  for- 
ests to  stream  behavior.  The  current  flood-control  surveys  of  the  Department 
of  Agriculture  are  giving  rise  to  many  technical  problems  which  cannot  be 
solved  adequately  without  a  well-rounded  region-wide  program  of  forest-influ- 
ences research. 

In  fire  control,  the  need  for  more  tested  information  is  a  universal 
and  crying  one.  The  South  to  a  large  degree  is  modernizing  its  attitude  to- 
wards fire  protection,  but  improved  techniques  are  needed.   In  forests  huge 
investments  are  being  made, for  which  a  greater  degree  of  security  is  necessary 

Furthermore,  the  Forest  Survey  itself,  which  has  drawn  a  clear  and  con- 
vincing picture  of  our  present  forest  resources  and  has  warned  us  of  the  in- 
sufficiency of  these  present  resources  to  meet  the  future  needs  of  the  South, 
must  remain  active  and  continue  to  function  with  increasing  attention  to 
specific  resource  problems  in  critical  sections  of  the  South.  Only  in  this 
way  can  the  basic  information  concerning  our  forest  wealth  be  kept  up  to  date 
and  in  step  with  the  rapidly  changing  economic  conditions  that  characterize 
this  particular  period. 

The  South,  under  the  spur  of  necessity,  is  striving  hard  for  more  for- 
est industries  and  will  be  forced  before  long  to  draw  on  its  forest  resource 
to  the  utmost.  The  soundness  and  permanency  of  rapidly  expanding  forest  in- 
dustries must  depend  to  a  very  large  extent  upon  greatly  increased  activity 
on  the  part  of  the  Southern  Forest  Experiment  Station,  whose  function  is  to 
carry  on  adequately  the  research  that  must  be  conducted,  if  the  forests  are 
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to  play  the  part  in  the  development  of  the  South  that  destiny  has  thrust  upon 
them.  This  research,  which  is  an  essential  basis  for  the  scientific  practice 
of  forestry,  must  be  increased  in  volume  and  in  tempo  if  we  are  to  discharge 
our  obvious  responsibilities  and  promote  the  full  use  of  the  South 's  forests 
for  timber  growing,  watershed  protection,  recreation,  and  game  management. 


CURRENT  INVESTIGATIONS  MP   PLANS  FOR  1939 

FOREST  MANAGEMENT 

Forest-management  research  is  conducted  in  five  major  projects: 
Silviculture,  Mensuration,  Regeneration,  Fire,  and  Naval  Stores.   Progress 
made  during  the  past  year  in  each  of  these  projects  is  discussed  below. 

SILVICULTURE  (PINES) 

Harvest  cuttings  and  stand  improvement 

Research  in  silviculture  (literally  the  culture  or  handling  of  the 
forest)  is  primarily  concerned  with  aetermining  facts  and  developing  methods 
for  the  proper  technical  handling  or  operation  of  the  forest.   The  most 
important  silvicultural  problems  in  the  South  are  concerned  with  the  handling 
of  established  stands — how  and  when  to  cut  them  in  order  to  obtain  maximum 
Igrowth  and  quality,  and  in  the  case  of  mature  stands,  their  natural  reproduc- 
tion.  Because  of  the  rapid  growth  of  southern  pines  and  the  increasing 
markets  for  pulpwood,  types  of  cutting  that  remove  merchantable  i:roducts 
receive  major  attention.   These  include  harvest  cuttings  in  mature  stands 
(involving  reproduction)  and  intermediate  or  stand-improvement  cuttings  in 
yo'onger  stands.   Second  in  importance  are  cuttings  and  other  treatments 
jintended  to  increase  the  volume  and  quality  of  merchantable  products.   These 
include  thinnings  in  very  young  stands,  the  cutting  or  girdling  of  worthless 
hardwoods,  and  pruning. 

Station  resources  are  insufficient  to  work  on  all  the  important 
jsilvicultural  problems  in  the  South,  and  research  is  therefore  concentrated 
on  a  few  of  the  most  important  problems.  Five  of  these  problems  and  the 
progress  m.ade  during  193^  in  solving  them  will  be  discussed  separately. 

Improvement  cuttings  in  second-growth  pine  stands. —  The  second-growth 
'pine  forests  of  the  South  usually  contain  a  large  proportion  of  very  poor 
trees — trees  that  because  of  undesirable  form,  quality,  condition,  growth 
jrate,  or  species  should  be  removed  in  order  to  benefit  the  growth  of  better 
.ones.  By  removing  the  poor  trees  in  an  improvement  cutting,  the  growth 
formerly  put  on  by  both  the  good  and  poor  ones  is  now  concentrated  on  the 
good  ones,  which  have  increased  space  in  the  stand  and  therefore  grow  faster. 
Regardless  of  v/hether  the  stands  will  be  cut  over  selectively,  producing  an 
all-aged  forest,  or  handled  as  even -aged  stands,  improvement  cuttings  that 
remove  merchantable  products  constitute  a  logical  first  step  in  management. 
Information  on  increased  growth  following  improvement  cuttings  has  been 
obtained  from  an  experiment  established  in  a  second-growth  shortleaf- 
•loblolly-hardwood  foiest  near  Urania,  La.,  in  1933.  In  the  5  years  from  1933 
'ito  1938,  the  merchantable  board-foot  volumes  increased  4-3  and  75  percent  on 
jtwo  improved  plots,  compared  with  only  32  and  37  percent,  respectively,  on 
jthe  unimproved  control  plots. 
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Based  on  actual  costs  and  returns  in  1933,  the  sawlogs  and  pulpwood 
removed  in  the  improvement  cuttings  made  net  profits  of  |;6.90  and  $9.2A  per 
acre,  respectively,  excluding  cost  of  stumpage  (since  the  operator  cut  on 
his  own  land) .  These  high  values  are  due  partly  to  the  low  labor  costs  of 
1933  and  partly  to  the  fact  that  the  areas  adjoined  a  State  highway  and  were 
close  to  a  sav;mill  and  a  railroad,  but  net  profits  would  still  have  been 
returned  with  considerably  higher  labor  costs,  a  less  accessible  location, 
and  purchased  stumpage.   The  improvement  cutting  also  included  the  girdling  . 
of  the  larger  unmerchantable  and  worthless  hardwoods,  and  resulted  in  an 
increased  growth  of  about  one-half  cord  of  pine  pulpwood  for  each  man-hour 
spent  in  girdling.  At  1938  prices  and  costs,  the  value  of  the  increased 
growth  approximately  balanced  the  cost  of  girdling  in  the  first  5  years. 
In  the  next  few  years,  the  growth  on  the  girdled  plots  should  far  outstrip 
the  growth  on  the  ungirdled  plots,  and  the  net  profit  from  this  improvement 
operation  should  rise  sharply. 

Experimental  management  plan  for  the  Qlustee  Experimental  Forest.  - 
There  has  long  been  a  need  for  tests  and  demonstrations  of  different  methods 
of  forest  management  on  a  rather  large  scale,  including  a  complete  record  of 
costs  and  returns.  The  National  Forests  and  certain  privately  owned  forests 
provide  large-scale  demonstrations  of  forest-management  practices,  but  the 
elements  of  a  systematic  experiment,  and  of  the  comparison  of  a  variety  of 
methods,  objectives,  or  policies,  are  lacking  in  these  cases.  The  National 
Forests  and  the  managed  private  forests  demonstrate  the  particular  methods 
and  policies  of  management  considered  best  by  those  in  charge,  but  a 
comprehensive  test  of  different  silvicultural  and  management  practices  is 
distinctly  the  responsibility  and  obligation  of  research.  A  comprehensive 
experimental  management  plan  for  the  Olustee  Experimental  Forest  was  prepared 
during  1938  to  meet  this  need. 

The  Olustee,  which  is  the  Station's  primary  experimental  forest  for 
the  longleaf-slash  pine  type  in  the  Southeast,  is  very  accessible  and 
receives  many  visitors.  It  contains  adequate  areas  of  both  round  and 
turpentined  timber  of  sufficient  size  and  density  for  practicable  silvi- 
cultural operations.  Furthermore,  this  forest  is  representative  of  a  forest 
type  and  region  where  different  methods  of  management  are  especially  needed 
because  of  the  many  different  products  that  can  be  produced  from  both  large 
and  small  trees.  A  total  of  2,780  acres  in  the  Olustee  is  included  in  the 
management  plan:  A80  acres  on  which  fire  is  to  be  used  as  a  silvicultural 
tool;  1,950  acres  to  be  managed  with  only  incidental  use  of  fire;  and  350 
acres  in  swamps  containing  mostly  cypress  and  hardwoods.   Principal  interest 
at  the  present  time  is  centered  on  the  second  of  these  areas,  which  contains 
both  round  and  turpentined  timber.  The  units  of  management  will  be  10-acre 
compartments,  on  which  a  total  of  65  different  unit  treatments  will  be 
repeated  two  to  four  times  each. 

As  an  example  of  the  diversity  of  treatments  or  methods  of  management 
to  be  tested,  this  1,950-acre  block  will  be  taken  as  an  example.  The  first 
breakdown  is  based  on  the  round  and  turpentined  conditions,  since  these  will 
greatly  influence  the  application  and  results  of  management.  Within  each 
condition,  two  forms  of  forest  will  be  developed  separately:  an  even-aged 
forest  (prevailing  at  present),  and  an  uneven-aged  or  selection  forest. 
Within  these  two  forms  of  forest,  three  different  objectives  of  management 
will  be  followed  separately:  (1)  the  production  of  small-dimension  wood 
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products,  such  as  pulpwood,  small  sawlogs,  poles,  and  piles;  (2)  the 
production  of  gum  naval  stores  as  the  main  crop;  and  (3)  the  production  of 
large-dimension  high-value  wood  products,  such  as  large  sawlogs,  poles,  and 
piles.   In  general,  these  three  objectives  imply  rotations  of  different 
length.   Within  each  compartment  managed  for  a  single  objective,  however, 
integrated  utilization  vi/ill  be  practiced,  and  each  tree  will  be  harvested 
for  the  product  or  products  for  which  it  is  most  valuable.   In  compartments 
to  be  handled  as  even-aged  stands,  harvest  cuttings  will  be  made  at 
different  times,  from  3  to  50  years  hence.   In  the  new  stands  that  follow 
these  harvest  cuttings,  different  systems  and  degrees  of  thinning  will  be 
tested.  In  the  compartments  to  be  handled  as  selection  stands,  different 
cutting  cycles  from  3  to  18  years  will  be  tested.  These  plans  are  based  on 
the  desire  to  test  as  many  different  kinds,  classes,  objectives,  and  degrees 
of  management  as  are  likely  to  prove  successful  or  desirable,  and  that  can 
be  tested  adequately  on  the  available  area. 

Marking  has  been  done  for  the  first  sawlog  and  pulpwood  cuttings, 
and  removal  of  the  sawlogs  is  already  in  progress.  The  trees  to  be 
turpentined  in  1939  also  have  been  selected. 

Survey  of  commercial  pulpwood  cuttings. — The  rapid  expansion  of  the 
pulp  and  paper  industry  in  the  South  is  an  unquestioned  asset  of  tremendous 
value  only  if  the  cutting  of  pulpwood  is  done  in  such  a  way  that  the  forests 
remain  productive.   Since  pulpwood  can  be  made  from  very  small  trees,  the 
pulpwood  industry  easily  can  be  a  menace  instead  of  an  asset,  unless  pulp- 
wood cutting  is  done  conservatively  and  with  an  eye  to  sustained  yield 
rather  than  to  immediate  maximum  profit.  What  are  the  facts?  What  is  the 
i present  condition  of  areas  cut  over  for  pulpwood?  Are  past  practices 
j satisfactory ,  and  if  not  what  changes  are  needed?   Considering  the  rate  of 
:' expansion  of  the  industry,  pertinent  questions  of  this  kind  need  an  early 
I  answer  and  cannot  await  prolonged  study.   To  get  the  broad  facts  quickly, 
i| therefore,  an  extensive  study  of  stand  conditions  following  commercial 
cuttings  of  southern  pine  pulpv;ood  was  started  in  1936.  Analysis  of  the 
data,  obtained  on  500  l/lO-acre  sample  plots  in  Louisiana,  Mississippi, 
Arkansas,  Alabama,  and  Florida,  was  completed  during  the  past  year. 

The  following  generalized  facts  have  come  from  this  study: 

1.  The  bulk  of  the  pulpwood  cuttings,  which  have  been  made  in  well- 
stocked  but  immature  stands,  were  much  too  heavy  for  maximum  sustained 
yield. 

2.  The  diameter  growth  of  individual  residual  trees  has  been  good, 
but  because  of  the  light  residual  stand  the  volume  growth  per  acre  has 
been  very  low,  and  no  further  cutting  will  be  possible  on  many  of  the  cut- 
over  areas  for  several  decades. 

3.  Most  of  the  areas  examined  had  not  reproduced  adequately,  owing 
largely  to  uncontrolled  fires  and  lack  of  sufficient  seed  supply;  in  some 
cases  concentrated  grazing  was  also  a  factor. 

/^.   From  50  to  75  percent  of  the  areas  examined  have  burned  over 
at  least  once  since  cutting,  and  many  have  burned  over  several  times. 


5.  Owing  to  heavy  cutting,  the  residual  trees  were  usually  small, 
spindly,  and  had  a  low  resistance  to  injury  or  other  adverse  conditions, 
such  as  fire,  insects,  wind,  and  ice  storms.   Consequently  mortality  has 
been  high  and  often  exceeded  growth  during  the  first  5  years  after  cutting. 

6.  Because  of  the  heavy  cutting  of  pines,  the  residual  stands  show 
a  strong  tendency  toward  conversion  to  a  hardwood  type.  This  is  especially 
true  where  the  hardwoods  originally  were  numerous,  even  though  only  in  the 
understory. 

To  correct  these  conditions  in  future  pulpwood  cuttings,  it  is 
especially  necessary  to: 

1.  Provide  better  and  more  widespread  forest-fire  protection, 
especially  immediately  following  cutting. 

2.  Sustain  and  increase  the  productivity  of  immature  stands  by 
limiting  the  cut  to  thinnings  and  improvement  cuttings. 

3.  Make  harvest  cuttings  in  mature  stands  in  such  a  way  that  an 
abundant  supply  of  pine  seed  is  assured;  for  maximum  sustained  yield, 
however,  it  will  be  necessary  to  give  attention  to  many  other  technical 
points  which  cannot  be  considered  here. 

Thinnings  in  second-growth  slash  pine.  -  Stands  of  dense,  young 
even-aged  slash  pine  are  becoming  increasingly  abundant  throughout  the 
Southeast  as  fire  protection  improves  in  both  scope  and  efficiency.  How 
to  handle  these  stands  is  one  of  the  major  problems  of  forest  management 
in  the  naval  stores  region — and  one  that  becomes  more  important  with  each 
passing  year.  Most  foresters  considei'  thinnings  in  such  stands  to  be 
essential,  but  few  agree  on  when,  how,  and  how  much  to  thin  particular 
stands  for  particular  purposes.  The  Station  started  3  years  ago  to  collect 
data  to  furnish  answers  to  the  problem  of  slash  pine  thinning  by  developing 
a  method  for  estimating  the  results  of  different  schedules  of  thinning. 
This  study  has  been  carried  to  a  point  where  further  field  data  are  needed.' 

Growth  and  mortality  of  individual  trees  in  partly  cut  stands.  - 
Regardless  of  whether  the  southern  pines  are  handled  principally  in  selec- 
tion forests  or  in  even-aged  forests,  partial  or  selective  cuttings  are, 
and  for  a  long  time  will  continue  to  be,  widely  used  because  of  (a)  the 
generally  ragged  or  uneven  character  of  typical,  unmanaged  natural  stands 
and  (b)  the  obvious  desirability  of  improving  the  growing  stock  while 
harvesting  merchantable  trees  in  these  stands.  In  marking  timber  for 
partial  cuttings,  there  is  considerable  difference  of  opinion  as  to  whether' 
certain  trees  should  be  cut  or  left.  In  order  to  settle  such  questions,  it 
is  necessary  to  find  out  what  the  trees  will  do  if  left.  How  fast  will  they 
grow  and  what  mortality  will  occur?  Since  the  growth  and  mortality  of 
individual  trees  depends  obviously  on  their  size  and  character,  and  on  their 
position  with  relation  to  other  trees,  the  basic  problem  is  to  determine  the 
specific  relationships  between  the  growth  and  mortality  on  one  hand,  and  the 
size,  character,  and  position  of  a  tree  on  the  other.  With  this  knowledge, 
marking  rules  can  be  made  more  specific,  and  greater  net  yields  and  net 
profits  will  be  obtained.  Trees  likely  to  die  can  then  be  cut,  and  trees 
that  will  increase  markedly  in  value  can  be  left. 


Because  of  the  opportunity  to  study  growth  and  mortality  xmder  a 
wide  variety  of  stand  conditions  on  fresh  cuttings,  a  tree-class  study  was 
started  during  the  year  on  the  methods-of-cutting  plots  established  on  the 
San  Jacinto  Experimental  Forest  in  east  Texas.   A  total  of  269  loblolly 
pines,  covering  a  wide  range  of  tree  characteristics  and  stand  conditions, 
were  tagged,  measured,  and  described.   An  expansion  of  this  study,  involving 
loblolly  and  shortleaf  pines  less  than  8  inches  d.b.h.,  was  also  started. 
The  growth  and  mortality  of  small  trees  is  of  particular  interest  because 
the  possibilities  for  greatly  enhanced  value  as  a  result  of  relatively 
little  additional  growth  are  excellent.   At  the  same  time,  the  natural 
mortality  of  some  of  these  trees  may  exceed  the  increased  growth  and  value 
of  the  trees  that  live. 

Plans  for  1939 

1.  A  report  on  stand  conditions  following  commercial  cuttings  of 
southern  pine  pulpwood  will  be  completed. 

2.  All  available  tree-class  data  on  growth  and  mortality  will  be 
analyzed  in  cooperation  with  the  Mensuration  project. 

3.  The  Olustee  experimental  management  plan  will  be  put  into  full 
operation,  and  the  possibilities  of  special,  detailed  studies  of  different 
phases  of  management  will  be  investigated. 

4..   A  review  will  be  made  of  all  available  data  on  the  silviculture 
|of  longleaf  pine,  with  special  emphasis  on  reproduction,  and  a  comprehensive 
'report  will  be  prepared. 

5.  Additional  field  data  will  be  obtained  on  the  relation  of  slash 
pine  growth  to  spacing, 

Silvics 

Silviculture,  like  agriculture,  is  concerned  with  the  production  of 
crops.   Basic  research  on  the  physiology  of  crop  plants  has  contributed 
markedly  to  progress  in  agriculture,  and  physiological  studies  of  forest 
trees  should  contribute  in  a  similar  degree  to  progress  in  silviculture, 
i Environmental  or  ecological  studies  are  also  important,  since  the  response 
jof  trees  to  their  environment  affects  both  growth  rate  and  quality.   At 
present  the  two  major  lines  of  investigation  in  forest  physiology  and 
ecology  are  concerned  with  (1)  the  basic  facts  underlying  the  slow  growth 
of  longleaf  pine  seedlings  under  natural  conditions,  and  (2)  the  nutrient 
and  water  requirements  of  pines  in  the  niirsery. 

Studies  of  the  response  of  longleaf  pine  seedlings  to  their  environ- 
ment have  brought  out  very  marked  results.  These  show  definitely  that  the 
stunted  condition  of  many  longleaf  pine  seedlings  is  due  to  a  large  extent 
to  the  competition  between  the  pine  seedlings  and  grasses  for  both  moisture 
(during  droughts)  and  mineral  nutrients.   Longleaf  pine  seedlings  grown  in 
cultures  without  grass  made  twice  as  much  growth  as  those  grown  together 
with  grasses.  When  the  grass  was  burned  and  the  ashes  were  returned  to  the 
soil,  however,  the  pines  grew  nearly  as  much  in  the  container  with  the 
burned  grass  as  when  grown  without  the  grasses.   Apparently  the  return  of 


the  minerals  to  the  soil  following  the  burning  stimulated  the  growth  of  the 
pine  seedlings.  In  the  container  in  which  the  unburned  grass  was  allowed 
to  grow  together  with  the  pines,  the  grass  apparently  consumed  the  minerals 
which  otherwise  would  have  been  absorbed  by  the  pines  alone.   Under  natural 
conditions  where  the  fertility  of  the  soil  is  low,  the  competition  of 
grasses  for  nutrients  undoubtedly  is  detrimental  to  the  pines. 

On  an  area  from  which  all  vegetation  except  longleaf  pine  seedlings 
was  removed  for  5  years,  the  pines  have  grown  in  height  from  an  average  of 
0.1  foot  in  1932  to  over  9  feet  in  1937,  while  in  the  area  from  which  the 
grass  was  not  removed,  the  pines  in  1937  averaged  only  a  third  as  high  as 
those  in  the  denuded  plot.  This  field  study,  together  with  laboratory 
studies,  definitely  indicated  that  competition  between  grass  and  pines  plays 
an  important  part  in  the  natural  regeneration  of  longleaf  pine.  Since  grass 
competition  reduces  the  growth  of  longleaf  pine  seedlings  to  about  a  third 
of  what  is  possible  without  the  grass,  a  cheap  method  for  removing  this 
competition  might  have  practical  value  in  the  longleaf  pine  region. 

Artificial  reforestation  is  necessary  on  millions  of  acres  in  the 
South.  Pine  seedlings  are  therefore  grown  in  nurseries,  but  the  nutrient 
requirements  of  southern  pines  under  nursery  conditions  are  practically 
unknown.  A  study  of  longleaf,  slash,  loblolly,  and  shortleaf  pine  seedlings 
showed  that  definite  symptoms  are  produced  in  the  pines  by  different 
nutrient  deficiencies.  The  greatest  response  was  evident  in  the  cultures 
lacking  nitrogen.  Under  this  condition,  slash,  loblolly,  and  shortleaf 
pines  remained  at  a  standstill  after  the  development  of  the  primary  needles, 
while  longleaf  pine  developed  fascicled  needles  that  were  rather  short  and 
pale  yellow  with  reddish  brov/n  tips.  The  least  response  was  evident  in  the 
cultures  lacking  phosphorus.  Of  the  species  studied,  loblolly  pine  was 
most  sensitive  in  its  response  to  nutrient  deficiencies,  while  longleaf  pine 
was  least  responsive.  Whether  the  seed  of  the  longleaf  pine  originally 
contained  more  mineral  nutrients  than  that  of  the  loblolly  pine,  enabling 
the  longleaf  pine  seedlings  to  be  supplied  with  mineral  nutrients  longer,  or 
whether  longleaf  pine  is  not  so  exacting  in  its  requirements,  is  a  question 
than  cannot  be  answered  yet. 

Environmental  conditions  affect  the  distribution  of  trees  to  a  marked 
degree.  Savannas,  which  originally  supported  stands  of  longleaf  pine  and 
which  since  clear-cutting  have  remained  treeless,  were  studied  briefly  and 
found  incapable  of  supporting  pine  reproduction  because  of  the  excessive 
moisture  caused  by  poor  drainage. 

Plans  for  1939 

1.  Study  of  the  nutrient  requirements  of  longleaf,  shortleaf,  slash, 
and  loblolly  pine  seedlings  will  be  continued. 

2.  A  study  will  be  made  of  the  physiology  of  sprouting  of  scrub 
oaks  and  palmetto  in  order  to  find  a  method  for  controlling  them  in  areas 
requiring  such  treatment. 

3.  In  cooperation  with  Region  8,  methods  of  reforesting  savanna 
lands  will  be  studied. 
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4,   studies  of  the  relationships  of  longleaf  pine  seedlings  to  ground 
cover  and  to  grass  density  will  be  completed , 

MENSURATION 

The  mensuration  work  at  the  Station  was  formerly  confined  to  the 
construction  of  volume  tables,  converting  factors,  taper  tables,  and  yield 
tables  for  Region-wide  application.   This  was  in  line  with  the  general  or 
exploratory  nature  of  the  early  work  of  the  Station.   During  the  past  few 
years,  however,  the  expansion  of  National,  State,  and  private  forestry 
programs  has  shown  the  need  for  more  accurate  information  on  forest  mensura- 
tion applicable  to  small  areas.   The  Station  is  therefore  concentrating  on 
the  development  of  suitable  techniques  for  working  out  volume-table  and 
growth  problems  on  specific  areas.  It  is  impracticable  to  construct  tables 
applicable  to  each  particular  forest,  but  with  the  right  technique  local 
tables  can  be  made  readily  when  needed. 

In  all  fields  of  forest  research,  considerable  emphasis  recently  has 
been  placed  on  more  accurate  experimentation,  and  the  mensuration  project 
assists  in  designing  experiments,  in  analyzing  data,  and  in  supplying  better 
sampling  procedures.   During  the  past  2  years,  for  example,  satisfactory 
procedures  have  been  developed  for  sampling  lots  of  pine  seed  and  for  making 
forest-nursery  inventories.   In  the  latter  problem,  the  recommended 
procedures  are  similar  to  those  used  in  cruising  timber.   One  set  of  samples 
is  taken  to  supply  an  estimate  of  the  average  density  per  sampling  unit. 
{This  is  comparable  to  the  field  tally  in  timber  cruising.   Another  set  of 
{samples  is  taken  to  determine  the  relationship  of  percentage  of  plantable 
{seedlings  to  density;  this  relationship  is  comparable  to  a  volume  table. 
.The  estimate  of  average  density  obtained  from  the  first  sample  is  referred 
to  the  relationship  given  by  the  second  sample  to  obtain  a  corrected  percent 
i plantable,  and  the  total  number  of  plantable  seedlings  can  then  be  computed 
Ireadily.   If  the  relationship  between  density  and  percent  plantable  is  not 
j constant,  as  assumed,  a  correction  is  necessary,  and  this  phase  of  the 
problem  is  now  being  studied.  The  method  devised  by  the  Station  is  now 
being  used  in  the  Stuart  Nursery,  Pollock,  La.,  and  in  the  Ashe  Nursery, 
Brooklyn,  Miss. 

One  of  the  principal  problems  in  forest  management  in  the  naval 
stores  region  is  the  effect  of  turpentining  on  the  growth  of  trees.   A 
|i study  was  started  2  years  ago  with  the  object  of  providing  a  method  of 
I  estimating  the  growth  of  turpentined  trees.  From  the  analysis  thus  far 
i|  completed,  it  is  evident  that  the  five  most  important  factors  to  be 
considered  are:  (1)  the  past  growth,  (2)  the  number  of  years  rested,  (3)  the 
diameter  or  circumference  before  the  first  or  second  face  was  installed, 
(4-)  the  width  of  face  Installed,  and  (5)  the  species. 

Most  of  the  volume  tables,  taper  tables,  and  data  on  converting 
factors  in  the  Station's  files  were  assembled  during  the  year  as  the  basis 
for  a  paper  that  will  present  the  best  tables  and  data  for  application  in 
the  South.   In  view  of  the  great  number  of  volume  tables  already  constructed 
for  various  species,  localities,  products,  merchantable  limits,  and  scales, 
there  is  need  for  a  compilation  that  will  include  the  most  valuable  tables 
and  provide  references  to  the  others.   It  is  also  planned  to  include 
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information  on  simple  checking  and  construction  of  volume  tables  and 
converting  factors. 

Plans  for  1939 

1.  Examine  the  permanent  yield  plots  recently  established  on  many 
of  the  National  Forests,  to  determine  their  use  in  connection  with  tree- 
class  studies. 

2.  Complete  the  study  of  the  growth  of  turpentined  trees. 

3.  Complete  the  compilation  and  evaluation  of  tree-measurement  data 
from  the  files,  and  assemble  the  most  useful  data  for  an  Occasional  Paper. 

I^.      Establish  a  study  of  the  correlation  between  the  appearance  of  a 
dead  tree  and  the  period  since  its  death.  This  information  will  be  very 
useful,  in  growth  studies. 

5.  Adapt  existing  sampling  procedures  to  the  problem  of  plantation 
inventory. 

6.  Study  and  obtain  a  measure  of  the  inherent  variability  of  seed 
germination,  nursery,  and  plantation  data  as  a  guide  to  designing  experi- 
ments in  these  fields. 

7.  Assist  the  Silviculture  project  in  developing  more  satisfactory 
methods  of  analyzing  data,  in  studies  of  the  growth  and  mortality  of 
individual  trees. 

REGENERATION 

Since  the  greatest  part  of  forest  planting  in  the  South  remains  to 
be  done,  most  of  the  research  needed  in  this  field,  despite  the  contribu- 
tions already  made,  still  lies  in  the  future.   The  planting  program  in  the 
Southern  Station  territory  expanded  greatly  in  1933 j  and  now  involves  the 
use,  by  Federal,  State,  and  private  agencies,  of  upwards  of  120  million 
trees  annually,  at  a  yearly  cost  in  excess  of  half  a  million  dollars.  At 
this  rate  it  would  take  almost  50  years  to  plant  the  more  than  5  million 
acres  of  virtually  denuded  lands  remaining,  plus  a  vast  acreage  of  under- 
stocked areas  and  abandoned  fields.  Planting  for  watershed  protection,  a 
most  complex  process,  is  in  its  infancy.  And  despite  the  advances  in 
research  and  practice  that  made  possible  the  successful  expansion  in  1933) 
each  accomplishment  in  the  program  today  reveals  new  problems  involving 
immediate  survival  and  cost,  future  growth  rate  and  thrift,  and  ultimate 
quality  and  usefulness. 

The  object  of  the  regeneration  project  is  to  supply  the  owners  or 
managers  of  denuded  and  understocked  land  (along  with  their  advisers)  with 
the  technical  information  needed  to  reforest  it  successfully  by  artificial 
means.  This  object  will  have  been  attained  when  effective  planting  methods] 
and  an  essentially  complete  technical  planting  manual  can  be  supplied  for 
the  various  sites  and  species  of  economic  importance  in  the  South. 
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The  present  nursery  and  plantation  studies  are  concentrated  mostly 
on  the  Palustris  Experimental  Forest,  in  central  Louisiana.   (Planting  for 
watershed  protection  is  largely  in  northern  Mississippi,  under  the  Forest 
Influences  project.)  The  seed  studies  are  concentrated  at  the  Harrison 
Experimental  Forest  in  southern  Mississippi.  Since  1933,  the  main  emphasis 
has  been  upon  the  seed,  nursery,  and  plantation  problems  of  Region  3  of  the 
Forest  Service,  because  of  their  representative  nature,  the  direct  help 
given  the  project  by  the  Regional  office,  and  the  prompt  and  effective  use 
iTiade  of  the  results.   The  vast  increase  in  research  field-work  that  followed 
the  expansion  of  the  planting  program  in  1933  has  yielded  much  basic  data, 
the  analysis,  reporting,  and  publishing  of  which  is  the  most  pressing  task 
now  confronting  the  project. 

Information  concerning  the  effects  of  geographic  source  of  seed, 
seed  storage  and  processing,  and  seed-testing  technique,  is  urgently  needed 
in  the  South.   Cone-crop  estimates  and  service  germination  tests  are 
important  research  adjuncts.   In  nursery  practice,  improvement  of  specifica- 
tions for  plantable  seedlings,  control  of  nursery-soil  fertility,  and 
increase  in  percentages  of  plantable  stock,  are  the  outstanding  needs.   In 
planting,  the  greatest  needs  appear  to  be  for  information  bearing  upon 
initial  sui'vival;  choice  of  species  and  site;  conversion  of  scrub  oak  to 
pine;  mixture  of  species;  and  spacing  and  arrangement  as  they  influence 
costs  of  planting,  quality  of  product,  and  effectiveness  of  watershed 
protection.   A  revolutionary  method  of  direct  seeding  is  needed,  to  take 
advantage  of  large  seed  crops  and  emergency  labor,  and  to  complete 
unsuccessful  plantations  and  understocked  natui^al  stands.   The  fundamental 
problem  of  beneficial  soil  microorganisms  is  becoming  more  important  every 
year  in  connection  with  both  nursery  practice  and  planting. 

Work  during  1938  essentially  confirmed  the  index  to  maturity  of 
southern  pine  cones  devised  in  1936  and  1937.   This  index  is  based  upon  a 
decrease  in  specific  gravity  of  ripening  cones  that  enables  them  to  float 
in  lubricating  oil  of  grade  SAE  20  by  the  time  they  become  fully  mature^ 
On  the  Station's  recommendation,  this  index  was  applied  by  the  Forest 
Service  in  collecting  its  entire  allotment  of  approximately  4-0,000  bushels 
of  longleaf  pine  in  the  fall  of  1938;  it  resulted  in  reduced  seed  spoilage 
and  extraction  costs  and  in  almost  complete  elimination  of  seed  loss  through 
failure  of  cones  to  open.  The  net  saving  over  seed  costs  before  the 
maturity  index  was  developed  is  thought  to  be  several  thousand  dollars 
annually.   Other  seed  studies  confirmed  the  effectiveness  of  dry  cold 
storage  (moisture  content  of  seed,  6-9  percent;  storage  temperature,  38°  F.) 
for  keeping  longleaf  pine  seed  over  winter,  and  of  cold  storage  for  keeping 
seed  of  several  pines  for  1-2  years.   In  one  test,  longleaf  seed  was  kept 
viable  for  1  year  at  room  temperature  by  reducing  its  moisture  content  to  6 
percent  and  sealing  it  in  the  container.  The  project  also  prepared  and 
distributed  the  eighth  annual  estimate  of  the  cone  crop  of  southern  pines, 
and  ran  service  germination  tests  for  all  the  nurseries  in  Region  8, 

In  the  nursery,  the  fertilizer  and  soil-crop  rotation  study  reached 
the  stage  in  which  pine  seedlings  were  sown  following  a  soil  crop; 
alternating  pine  annually  with  fertilized  cowpeas  v;as  markedly  superior  to 
producing  pine  seedlings  continuously  as  has  heretofore  been  done  in  the 
South.  Analysis  of  the  1937  soil-amendment  study  showed  the  following 
amendments  to  be  effective  on  the  relatively  heavy  Stuart  Nursery  soils 
(central  Louisiana)  in  decreasing  order  of  value:  (1)  conipost;  (2)  rich 

-  11  - 


virgin  topsoil;  (3)  chopped  rice  straw;  (4.)  fine  quartz  sand;  (5)  untreated 
check;  (6)  acid  peat;  (7)  ground  charcoal;  (8)  chopped  pine  needles;  (9) 
bagasse  (sugar  cane  pomace);  (10)  raw  hardwood  sawdust.   Compost  was  out- 
standingly beneficial.  The  beds,  which  were  resown  in  1938,  showed 
persistent  residual  effects  of  practically  all  treatments.  Following  the 
results  obtained  from  this  study  in  1937,  a  new  study  was  begun  of  the 
effects  of  various  rates  of  compost  application,  combined  with  various 
seedling  densities;  it  yielded  much  useful  information  concerning  fertilizer, 
practice,  plan table  percentages,  and  seedling  grades « 

In  the  plantations,  the  most  striking  results  during  1938  v/ere 
obtained  in  a  phase  of  the  initial-survival  study  that  involved  stored  food 
reserves  of  longleaf  and  slash  pine  planting  stock.  The  food  reserves  of 
seedlings  of  comparable  grades  (as  defined  for  lifting  and  packing  practice 
in  the  nursery)  were  altered  by  subjecting  the  stock  to  various  degrees  and 
periods  of  shading  and  defoliation  from  Nov,  1  to  the  date  of  planting 
(Jan.  25);  survivals  in  the  plantation  ranged  from  99  to  1  percent.  This 
test,  which  reproduced  experimentally  a  hitherto  inexplicable  pattern  of 
serious  mortality  in  plantations,  strongly  indicated  that  conditions  in  the 
seedbed  in  the  late  fall  and  early  winter  (which  under  Southern  nursery 
conditions  is  a  period  of  active  photosynthesis)  may  be  the  controlling  factoi 
in  the  ability  of  the  seedlings  to  survive  in  the  field.  Another  promising 
lead,  though  less  startling  than  that  involving  stored  food  reserves,  was 
obtained  from  another  phase  of  the  initial-survival  study — one  dealing  with 
stimulation  of  early  root-growth.  A  series  of  treatments,  including 
"auxilin,"  puddling  in  topsoil  from  nursery  beds  showing  strong  mycorhizal 
development,  and  puddling  in  loam  mixed  with  chopped  rootlets  containing 
mycorhiza,  all  gave  higher  survival  percentages  and  thriftier  surviving  trees. 

Flans  for  1939 

1.  Major  emphasis  will  be  placed  on  the  preparation  of  office 
reports  and  publications;  field  work  has  been  completed  for  4-6  of  the 
reports. 

2,  Longleaf  seed-moisture  equilibria,  storage  of  longleaf  seed  in 
cones,  and  moisture  relations  of  stored  slash  seed  will  be  added  to  current 
storage  tests, 

3o   The  ninth  annual  cone-crop  estimate  will  be  made;  service 
germination  tests  for  Region  8  will  be  continued. 


I 


pine, 


I,,      Seed  studies  will  be  extended  to  several  species  other  than 


5»  Fertilizer  and  soil-amendment  studies  will  be  continued. 


6.  New  season-of -sowing  studies  and  a  new  watering  study  will  be 
made,  to  increase  percentages  of  plantable  nursery  stock. 

7.  The  plantation  survival  study  will  be  continued,  with  emphasis 
on  root  stimulation  and  on  internal  food  supply  of  the  seedlings. 

8c  The  study  of  conversion  of  oak  brush  to  pine  will  be  expanded. 
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9.   A  study  of  neglected  phases  of  direct  seeding  will  be  started. 

10 „   The  more  important  physiological  problems  encountered  in  seed, 
nursery,  and  planting  investigations  will  be  formulated  precisely  for 
reference  to  the  Silvics  project. 

Regeneration  in  Puerto  Rico. — Puerto  Rico  has  an  all-year  growing 
season,  many  highly  productive  forest  sites,  a  wealth  of  native  and 
introduced  woody  species,  and  a  rural  economy  that  make  possible  an 
extremely  intensive  use  of  land  and  forest  products.   Valuable  furniture 
woods  can  be  grown  on  short  rotations,  and  twigs  less  than  1  inch  in 
diameter  find  a  ready  sale  for  charcoal. 

Some  forest  planting  has  gone  on  for  many  years  in  the  Island,  and 
after  the  emergency  legislation  of  1933  and  later  years,  land  acquisition 
by  public  agencies  was  accelerated  and  the  planting  program  was  expanded 
greatly.  As  there  was  no  provision  for  formal  forest  research  in  the 
Island,  and  as  planting  investigations  were  urgently  needed  to  guide  the 
complex  program  undertaken,  special  GCC  funds  were  set  aside  in  fiscal 
years  1938  and  1939  to  conduct  the  needed  studies.  L.  R.  Holdridge,  a 
member  of  the  CaribbeaJi  National  Forest  staff  who  had  been  in  charge  of 
planting,  was  placed  in  charge  of  the  investigations;  and  Wakeley  of  the 
Southern  Station  staff  visited  Puerto  Rico  during  April  and  May  1938  to 
help  prepare  a  program  of  studies  and  to  advise  concerning  experimental 
design. 

An  immediate  attack  on  planting  and  nursery  problems  was  undertaken 
with  studies  to  determine  the  proper  method  of  cutting  back  large  nursery 
stock  to  obtain  higher  survival,  to  work  out  methods  of  seed  storage  to 
reduce  the  previous  heavy  losses  in  germination,  and  to  devise  a  satisfac- 
tory tree-lifting  tool  for  use  with  the  ball-of -earth  planting  method  on 
idry  sites.  The  administrative  staff  assisted  in  studies  of  planting 
technique,  seedbed  cover,  and  depth  of  covering.  Outside  agencies  have 
jcooperated  on  "die-back"  disease  and  on  germination  of  Magnolia  splendens. 
To  date,  50  sketches  have  been  completed  for  a  popular  tree  booklet,  and 
approximately  200  specimens  have  been  collected  for  the  herbarium.  Further- 
more, a  v/eekly  semdnar  on  taxonomy  is  held  for  the  staff  and  field  men;  and 
advice  on  planting  problems  with  cooperative  field  trips,  acciimulation  of 
reforestation  data,  and  tree  identification  have  comprised  an  important  part 
of  the  worko   A  pamphlet  describing  the  special -use  permit  system  of 
combined  agriculture  and  forestry  on  hill -country  lands  was  prepared  for 
publication. 

Plans  for  1939 

It  is  planned  to  continue  the  present  tropical-forest  research 
program,  the  extent  of  which  will  depend  on  the  availability  of  funds. 

FIRE 

The  extent  and  general  nature  of  forest  fires  in  the  South  are 
^indicated  by  two  contrasting  facts:   approximately  one-fifth  of  all  forest 
land  is  burned  over  annually,  and  there  are  millions  of  acres  supporting 
good  stands  of  second-growth  pine  that  have  been  repeatedly  burned. 
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Despite  the  latter  fact,  however,  uncontrolled  fires  cause  tremendous      ' 
damage  throughout  the  South.   Control  of  fire  is  essential  to  forest  manage- 
ment, especially  where  periodic  selective  cutting  leaves  a  more  or  less 
continuous  extra  .hazard  in  the  form  of  tops  and  logging  slash;  equally 
essential  is  a  knowledge  of  what  fire  does  to  forest  stands.  The  program 
of  the  fire  project  is  directed  toward  the  development  of  better  methods  of 
fire  control,  the  measurement  of  fire  effects,  and  the  determination  of  how 
and  when  to  use  fire  in  forest  management. 

The  last  2  years  have  seen  the  emphasis  of  the  work  under  the  fire 
project  shift  from  the  field  of  effects  to  the  fields  of  behavior  and 
control.  An  important  contribution  of  the  Station  in  the  field  of  fire 
control  is  the  development  of  a  meter  which  accurately  estimates  the  size 
and  rate  of  spread  of  fires  in  grass  fuels  in  the  longleaf-slash  pine  type. 
This  meter  gives  a  basis  for  the  use  of  a  flexible  suppression  organization 
that  can  be  expanded  or  contracted  to  agree  with  the  changes  in  certain 
factors  that  affect  the  rate  of  spread  (wind,  fuel  moisture,  and  fuel 
density) .   Immediate  use  will  be  confined  largely  to  the  National  Forests 
of  Region  8,  which  will  try  it  out  in  the  spring  fire  season  of  1939.  Fire- 
control  organizations  of  State  and  private  forests  usually  cannot  be  varied 
as  rapidly  as  can  those  of  the  National  Forests.  Work  has  also  been  started 
on  a  fire-danger  meter  for  the  shortleaf-loblolly-hardwoods  type. 

It  is  in  the  field  of  fire  effects  that  the  most  troublesome 
questions  lie.  To  define  fire-protection  standards,  which  are  based  on 
costs  of  prevention  and  suppression  and  on  loss  in  value  from  fires,  is 
impossible  without  a  reasonably  accurate  definition  of  these  three  factors 
and  their  interrelations;  concerning  the  last  of  these,  extremely  little  is 
known.  There  is  urgent  need  for  this  information  in  the  current  work  of 
fire-protection  replanning  and  in  the  revision  of  methods  of  damage 
appraisal.  Another  phase  of  fire  effects  that  is  being  studied  is  the  use 
of  fire  in  forest  management;  much  of  this  field  is  still  largely  a  matter 
of  opinion  and  conjecture  and  consequently  is  fraught  with  conflicting 
evidence  and  claims. 

Plans  for  1939 

1.  Behavior  and  control  studies  will  be  extended  to  the  shortleaf- 
loblolly-hardwoods  type,, 

2.  A  fire-danger  meter  will  be  tested  on  National  Forests  in  the 
longleaf-slash  pine  type. 

3.  A  fire-danger  meter  will  be  developed  for  the  shortleaf-loblolly- 
hardwoods  type . 

A.  Studies  of  the  use  of  fire  in  forest  management  will  be 
continued. 

5.  The  gross  effects  of  fire  will  be  studied  and  a  rough  basis  for 
damage  appraisals  developed, 

6.  Supplementary  data  on  the  longleaf-slash  danger  meter  will  be 
taken  in  order  to  increase  the  precision  of  the  estimate  of  discovery  time. 
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7.   A  study  of  the  physiological  response  of  pine  to  fire  will  be 
started  in  cooperation  with  the  Silvics  project. 

NAVAL  STORES 

Thirty  years  ago  the  United  States  produced  80  percent  of  the 
world's  supply  of  turpentine  and  rosin;  today  it  produces  only  62  percent. 
Thirty  years  ago  gum  naval  stores  accounted  for  all  of  the  United  States' 
production,  but  today,  owing  to  the  development  of  wood  naval  stores  and 
sulphate  turpentine,  gum  naval  stores  account  for  only  7/+  percent  of 
domestic  production.   The  result  of  these  trends  is  that  the  current  annual 
y.'orld  consumption  of  gum  naval  stores  produced  in  this  country  is 
approximately  500,000  barrels  of  turpentine  and  1,700,000  barrels  of  rosin. 
This  amount  probably  will  not  be  exceeded  in  the  future  unless  some  unfore- 
seen, increased  uses  are  found.  According  to  Forest  Survey  findings,  there 
will  be  adequate  timber  available  to  supply  such  a  production  indefinitely, 
even  after  making  allowance  for  considerable  expansion  of  wood-products 
industries.   Competition  from  mineral  spirits,  which  have  permanently 
replaced  much  turpentine  for  thinners  and  solvents,  together  with  large 
carry-over  stocks  resulting  from  depressed  domestic  demand  during  recent 
i years,  has  resulted  in  a  continuous  shrinkage  in  market  values.  Production 
costs  have  been  reduced  in  recent  years,  but  there  is  great  need  for  still 
further  reduction  by  putting  into  effect  more  efficient  woods  practices. 

A  large  part  of  the  Station's  present  program  is  devoted  to  this 
objective.   The  possibilities  of  stimulating  gum  yield  by  applying  chemical 
reagents  to  the  freshly  streaked  face,  for  example,  were  investigated  diiring 
the  full  1938  chipping  season;  5-  and  20-percent  solutions  of  sulphuric 
acid,  acetic  acid,  and  commercial  washing  soda  were  applied  in  treatment 
combinations  with  streaks  1/A,  5/8,  and  1  inch  high  on  both  longleaf  and 
slash  pines.   Analysis  of  the  field  data  has  not  progressed  far  enough  to 
report  any  detailed  results,  but  it  is  apparent  that  the  application  of 
l|  sulphuric  acid  stimulates  gum  flow  considerably. 

In  cooperation  with  the  Georgia  Division  of  Forestry,  a  study  was 
made  of  the  gum  yields  from  small  plantation-grown  slash  pines  near  Macon, 
Ga.,  20  miles  north  of  the  natural  range  of  the  species.   For  first-year 
work,  trees  5  inches  d.b.h.  yielded  10  to  18  units  per  crop,  depending  upon 
growth  rate;  7-inch  trees,  23  to  31  units;  sind  9-inch  trees,  37  to  4-5  units. 

In  the  study  of  advance  streaking  on  slash  pine,  it  was  found  that 
faces  which  received  advance  streaks  21  weeks  and  9  weeks  ahead  of  regular 
chipping  produced  during  the  first  10  weeks  of  the  season  16  and  12  percent 
more  giom,  respectively,  than  faces  not  advance-streaked.   The  stimulating 
effect  of  the  advance  streak  was  apparently  lost  after  the  first  10  regular 
streakings,  however,  and  the  yield  advantage  of  the  advance-streak  treat- 
ments amounted  to  5  and  l^   percent,  respectively,  in  terms  of  the  total  yield 
for  a  32-streak  season. 

Several  of  the  various  factors  that  influence  guia  yield  and  produc- 
tion costs  were  studied  during  the  year.   The  Station  has  in  the  past  given 
out  much  information  from  separate  studies  of  this  kind  to  promote  improved 
practices  and  greater  net  returns.   There  is  an  increasing  demand,  however, 
for  more  detailed,  coordinated,  and  comprehensive  information,  especially 
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in  connection  with  the  growing  practice  of  gum  farming,  i.e.,  naval  stores 
extraction  as  a  part-time  venture  on  the  farm  woodlot  or  small  forest 
property.   Before  much  new  work  is  begun,  therefore,  there  is  urgent  need 
to  report  on  all  studies  which  have  already  been  concluded  in  the  field, 
and  to  assemble  and  summarize  them  in  a  comprehensive  publication  on  woods 
practices.  Most  of  the  work  done  during  the  year  was  directed  towards  this 
objective. 

Plans  for  1939 

1.  Complete  a  report  on  the  frequency-of-chipping  study. 

2.  Complete  a  report  on  the  advance-streak  studies. 

3.  Complete  a  report  on  the  chipping-specifications  study  on 
vigorous  young  slash  pine. 

U.      Initiate  a  study  to  determine  gum  yields  from  faces  of  various 
widths  on  trees  of  various  diameters. 

FOREST  SURVEY 

The  Forest  Survey,  which  was  authorized  by  the  McSweeney-McNary  Act 
of  1928,  was  actively  initiated  in  the  Deep  South  in  1932  after  a  short  ex- 
perimental period.   It  took  slightly  over  li   years  to  complete  the  field 
work,  but  as  early  as  1934  the  Survey  started  issuing  releases  of  resource 
data.  One  comprehensive  Survey  unit  report  and  30  resource  releases  were 
sent  out  prior  to  1938;  while  2  complete  Survey  unit  reports  were  published 
and  11  comprehensive  unit  reports  were  issued  during  1938.  In  addition, 
several  articles  v/ere  published  dealing  with  the  forest  resources  of  the 
Deep  South. 

A  large  part  of  the  time  of  the  Survey  organization  in  1938  v/as 
given  to  filling  requests  for  Forest  Survey  data.  The  Survey  supplied  the 
Regional  Forester  with  resource  data  for  three  State  reports,  cooperated 
with  the  National  Resources  Committee  and  the  State  Planning  Boards  on  a 
Southern  Forest  Resource  report,  prepared  resource  information  for  the 
Joint  Congressional  Committee  report,  and  filled  nimerous  requests  from 
forest  industries  and  other  organizations  interested  in  the  Southern  forest 
situation. 

For  the  first  time,  compilations  of  data  based  on  the  field  survey 
have  been  completed  for  the  entire  Deep  South.  This  field  survey  covered 
the  commercial  timber  belt  of  east  Texas  and  southeast  Oklahoma;  approxi- 
mately three-fourths  of  Arkansas;  the  south  Missouri  Dalta,  which  is  in- 
cluded with  Arkansas  in  the  following  tables;  Georgia  (except  the  Okefenokee 
Swamp  and  Coastal  Islands) ;  Florida  (except  the  Ocala  National  Forest  and 
the  Everglades);  and  all  of  Louisiana,  Mississippi,  and  Alabama. 

The  area  surveyed  totaled  nearly  210  million  acres,  of  which  nearly 
59  percent  was  classified  as  productive  forest  land  (table  1).  In  each 
State  more  than  50  percent  of  the  area  surveyed  was  in  productive  forest 
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land.  Old-growth  Gtonds  were  found  on  nearly  15  percent  of  the  productive 
forest  area;  second  growth,  including  reproduction,  on  about  77  percent;  and 
clear-cut  forest  land  on  only  8  percent. 


Table  1.-  Productive  forest  area  of  the  Deep  South 


by  States  and  f 

orest  conditions  1/ 

Propor- 

State 

Total 

area 

tion  in 
produc- 
tive 

Produc- 
tive 
forest 

Fores 

t  condi 

tion 

Old 

Second 

growth 

Repro- 

Under 

Clear- 

surveyed 

forest 
area 

area 

growth 

Sawlog 
size 

sawlog 
size 

duction 

cut 

Thousand 

Texas 

acres 
18,516 

Percent 
57.0 

10,553 

1,/^61 

Thousand  acres 

343 

5,601 

2,926 

222 

Oklahoma 

A, 026 

73.5 

2,961 

Ui.1 

966 

1,462 

84 

2 

Arkansas 

26,332 

56.3 

M,820 

2,1,1,1 

7,343 

4,583 

348 

105 

Louisiana 

29,078 

55.7 

16,19A 

3,342 

6,712 

3,974 

608 

1,558 

Mississippi 

29,655 

53.5 

15,869 

1,884 

6,441 

5,746 

929 

869 

Alabama 

32,693 

57.7 

18,860 

2,497 

7,676 

7,337 

864 

486 

Georgia 

36,788 

57.2 

21,036 

2,555 

8,812 

7,733 

1,112 

824 

Florida 

30, 98^ 

69.9 

21,653 

3,317 

3,793 

7,621 

1,538 

5,384 

Total 


208,072   53.6  121,946  17,944  47,344  41,382  5,826  9,450 


Percent  of 
productive 
forest  area 


100.0   14o7   38.8   33.9    4.8 


7.8 


1/  Data  as  of  year  of  survey  (chiefly  in  1934,  1935,  or  1936). 


Altogether  the  Survey  found  nearly  1^  billion  cords  of  sound  material 
in  the  forests  of  the  Deep  South  (table  2).  This  material  was  in  all  trees 
5  inches  d.b.h.  and  larger,  including  upper  stems  to  a  4-inch  minimum  and 
the  limbs  of  sawlog-size  hardwoods  and  cypress.   It  also  includes  the  sound 
material  in  cull  trees.   It  is  interesting  to  note  that  63  percent  of  this 
volume  was  in  hardwoods  and  cypress,  and  37  percent  in  pine;  these  propor- 
tions are  nearly  reversed  when  only  the  sawlog-size  trees  are  considered, 
as  shown  in  table  5  in  board  feet. 
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Table  2. — Cordwood  volume,  including  bark,  of  sound  material 


State 


Total  volume 


Pine   volume 


Hardwood  and 
cypress  voliome 


Texas 

Oklahoma 

Arkansas 

Louisiana 

Mississippi 

Alabama 

Georgia 

Florida 

Total 


152,744 
24,378 

221,334 
236,686 
201,007 
224,424 
249,988 
138,783 

1,449,344 


Thousand  cords  l/ 

67,940 
3,113 
66,032 
53,729 
58,764 
95,702 
125,436 
60,731 


536,447 


84,804 
16,265 
155,302 
182,957 
142,243 
128,722 
124,552 
78,052 

912,897 


Percent 
of  total 


100.0 


37.0 


63.0 


1/  Data  as  of  year  of  survey  (chiefly  in  1934,  1935,  or  1936) 


Considerable  progress  was  made  during  1938  in  bringing  up  to  a  common 
date  the  Survey  data  obtained  by  the  field  survey  in  different  areas  over  a 
period  of  4  years.  This  was  made  possible  through  growth  and  industrial 
drain  studies — the  first,  to  determine  the  volume  added  naturally  in  the 
forests  of  the  Deep  South,  and  the  second,  to  estimate  the  drain  upon  those 
forests  by  industries.  The  data  upon  which  growth  estimates  are  based  were 
obtained  at  the  time  of  the  field  survey.   It  has  been  necessary  to  make 
supplementary  industrial-drain  studies  from  year  to  year  in  order  to  obtain 
data  on  the  annual  drain.   In  1936,  the  Survey  found  more  than  10,000  active 
primary  forest-industrial  plants  (.table  3).  Over  8,000  of  these  plants  are 
sav^TTiills,  more  than  7,500  of  "which  have  a  daily  capacity  of  less  than  20,000 
board  feet. 
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Table  3. — Primary  forest  industrial  plants,  1936  l/ 


State 


Total  number 
of  plants 


Sawmills 


Other  primary 
plants 


Turpentine 
stills 


Texas 

639 

535 

103 

1 

Oklahoma 

85 

75 

10 

— 

Arkansas 

1,011 

837 

17^ 

— 

Louisiana 

6^6 

556 

86 

k 

Mississippi 

1,813 

1,690 

102 

21 

Alabama 

2,^73 

2,181 

166 

126 

Georgia 

2,338 

1,591 

lOA 

643 

Florida 

1,080 

602 

170 

308 

Total 

10,085 

8,067 

915 

1,103 

1/  Naval  stores  stills  are  those  active  during  the  1934.-35 
season. 


In  table  4,  the  annual  forest  increment,  which  is  the  net  natural 
change  in  volume  in  the  forests  for  any  one  year,  is  compared  with  the 
drain  for  industrial  and  domestic  use  by  States  for  1936.   Only  Texas, 
Arkansas,  and  Georgia  showed  a  surplus  of  pine  increment  over  industrial 
drain  in  board  feet  (lumber  tally);  both  Mississippi  and  Florida  had  large 
deficits,  Texas,  Alabama,  and  Georgia  showed  surpluses  of  increment  over 
drain  for  hardwoods  and  cypress;  Arkansas  and  Florida  had  the  largest 
deficits.  For  the  Deep  South  as  a  whole,  the  deficit  in  all  species 
totaled  more  than  1  billion  board  feet  during  1936, 


Table  4. — Comparison  of  net  increment  and  drain  in 
board  feet  (lumber  tally),  1936 


State 


Pine 


Increment 


Drain 


Hardwoods  and  cypress 


Increment 


Drain 


Net  change  in  growing 
stock 


Pine 


Hardwoods 
and  cypress 


Thousand  board  feet 


Texas 

Oklahoma 

Arkansas 

Louisiana 

Mississippi 

Alabama 

Georgia 

Florida 

Total 


1,439,500 
94,300 
1,095,800 
1,005,300 
1,154,200 
1,455,500 
1,896,600 


1,214,500 
167,700 
914,000 
1,183,600 
1,615,600 
1,762,900 
1,208,300 


443,800    894,500 


408,400 
10,900 

861,600 
896,500 
940,000 
600,600 
543,900 
219.000 


366,500 

41,200 

1,144,400 

1,024,000 

1,112,500 

476,100 

426,600 

559,800 


4225,000 
-73,400 
+181,800 
-178,300 
-461,400 
-307,400 
-1-688,300 
-450,700 


+41,900 
-30,300 
-282,800 
-127,500 
-172,500 
+124,500 
+117,300 
-340.800 


8,585,000  8,961,100  4,480,900  5,151,100  -376,100   -670,200 
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Through  the  use  of  estimates  of  the  net  change  in  growing  stock  sine 
the  year  of  the  survey  in  each  area,  it  has  been  possible  to  bring  the  in- 
ventory figures  up  to  Jan.  1,  1937  (table  5).   These  data  indicate  that 
nearly  56  percent  of  the  board-foot  volume  in  the  Deep  South  is  in  pine 
species  and  that  only  44-  percent  is  in  hardwoods  and  cypress.  Georgia  has 
the  largest  pine  volume  with  more  than  33  billion  board  feet,  followed  by 
Alabama  with  more  than  25  billion.  Louisiana  has  the  largest  volume  of 
hardwoods  and  cypress,  totaling  more  than  26  billion  board  feet,  followed 
by  Mississippi  with  more  than  19  billion. 


Table  5. — Board-foot  volume  (lumber  tally),  Jan.  1,  1937 


State 


Total  volume 


Pine 


Hardwood  and 
cypress 


Thousand  board  feet 


Texas 

Oklahoma 

Arkansas 

Louisiana 

Mississippi 

Alabama 

Georgia 

Florida 

Total 


28,923,600 
3,517,100 
36,315,500 
41,759,900 
35,325,100 
38,564,100 
46,595,400 
21,999,500 


18,753,600 
2,440,900 
17,839,300 
15,176,800 
15,577,900 
25,125,400 
33,051,200 
13,273,200 


253,000,200   141,238,300 


10,170,000 
1,076,200 
18,476,200 
26,583,100 
19,747,200 
13,438,700 
13,544,200 
8,726,300 

111,761,900 


Percent 
of  total 


100.0 


55.8 


44.2 


The  Survey  also  completed  analyses  during  1938  of  the  relative 
stocking  of  the  principal  forest  stands  in  each  Survey  unit  in  the  Deep 
South.  These  showed  conclusively  that  the  stands  are  only  one-half  to  one- 
fourth  stocked.  This  can  undoubtedly  be  laid  to  frequent  forest  fires  and 
to  indifferent  treatment  over  a  long  period  of  years.  With  adequate  fire 
protection  and  good  forest  management,  the  growing  stock  in  many  localities 
could  be  doubled  in  two  or  three  decades;  in  some,  it  could  even  be  tripled 

This  understocking  is  a  challenge  to  a  South  in  need  of  growing  in- 
dustries to  help  solve  its  social  and  economic  problems.  The  recent  expan- 
sion of  the  pulp  and  paper  industries  in  this  area  has  greatly  stimulated 
interest  of  forest  landov/ners  in  the  application  of  good  forest  management. 
The  industrial  opportunities  that  would  be  opened  up  with  the  doubling  of 
the  forest  resource  would  go  far  toward  solving  the  unemployment  problems 
resulting  from  the  shrinkage  in  cotton  production.  To  attain  social  and 
economic  security  in  the  Deep  South,  however,  dajnage  from  forest  fires  mus"t 
bo  reduced,  good  forest  management  must  be  applied,  and  outlets  for  forest 
products  must  be  developed. 
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Plans  for  1939 

1,  Continue  the  preparation  and  publication  of  Survey  reports  for 
units  covered  by  the  inventory.  This  includes  (a)  the  publication  of  re- 
leases for  13  Survey  units,  and  (b)  the  preparation  of  5  or  more  State  re- 
ports and  of  a  complete  report  on  the  forest  resources  of  the  lower  South. 

2,  Carry  on  the  field  and  office  work  necessary  to  calculate  the 
drain  on  the  forests  of  the  South  for  industrial  and  domestic  use  during 
the  calendar  year  1938.   This  will  be  accomplished  largely  through  coopera- 
tion with  the  Bureau  of  the  Census  and  the  Interstate  Commerce  Commission. 

3,  Determine  for  193B,  in  cooperation  with  the  Naval  Stores  Conser- 
vation Program,  the  supply  of  round  timber  available  for  gum  naval  stores 
operations. 

U,      Complete  an  extensive  survey  of  the  timber  resources  of  the 
post  oak  regions  of  Texas  and  Oklahoma,  and  make  a  line-plot  survey  of  the 
timber  resources  of  northwest  Arkansas, 


FOREST  ECONOMICS 

NEW  PUBLIC  DOMAIN 

One  of  the  major  reasons  for  tax  delinquency  of  forest  land  in  cer- 
tain parts  of  the  South  is  the  high  tax  levied  for  financing  drainage 
enterprises  to  reclaim  land  for  crop  production  but  on  which  the  costs  are 
prorated  over  all  land  within  each  enterprise.   This  problem,  as  it  exists 
in  the  Delta  of  Mississippi,  was  investigated  in  1937,  and  a  report, 
"Taxation  of  forest  land  in  the  Yazoo  Delta  of  Mississippi,"  was  issued 
(Occasional  Paper  #74-)  in  1938.  For  alleviating  the  problem  in  this  area, 
this  report  made  specific  recommendations,  which  are  applicable  in  large 
measure  to  similar  situations  in  other  sections  of  the  Mississippi  Delta. 

Another  problem  of  particular  interest  to  certain  States  in  their 
efforts  to  conserve  and  develop  their  forest  resources  involves  (1)  the 
failure  of  their  present  statutes  to  conform  to  the  requirements  for  Federal 
aid  set  forth  in  Section  2(a)  of  the  Fulmer  Act  (Public  #395,  7/^th  Congress), 
and  (2)  the  extent  of  tax-forfeited  land  in  such  States,  from  which  the 
nucleus  of  State  Forests  envisaged  in  the  Act  might  be  formed.  To  attack 
this  problem  in  both  phases,  studies  were  undertaken  in  Oklahoma  to  deter- 
mine: (1)  changes  in  the  present  statutes  necessary  to  bring  them  into 
conformity  with  the  Fulmer  Act;  (2)  location,  area,  assessed  value,  and 
delinquency  history  of  lands  now  in  county  title  for  nonpayment  of  taxes, 
and  of  lands  eligible  for  forfeitui'e  to  county  title;  and  (3)  other  changes 
in  law  and  practice  deemed  requisite  or  advisable  to  make  the  levy  and 
collection  of  rural  real-estate  taxes  more  equitable. 

Field  work  and  analyses  of  data  were  completed  for  6  Oklahoma  coun- 
ties, each  being  representative  of  a  major  physiographic  region  of  the 
State — Adair,  Beaver,  Creek,  Jackson,  Latimer,  and  Love.   Partial  data  were 
also  obtained  in  Carter  and  Tillman  Counties.   A  first  draft  of  a  report  on 
this  study  has  been  completed. 
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Outstanding  results  of  this  survey  may  be  summarized  as  follows: 

1.  The  greatest  extent  of  long-term  delinquency  is  found  in  the 
Eastern  Cross  Timbers  and  the  upland  hardwoods  of  east  Oklahoma;  next 
greatest  extent  in  the  Southern  Cross  Timbers,  the  pine-hardwoods  of  south- 
east Oklahoma,  and  the  Panhandle;  and  least  delinquency  in  the  Rolling 
Prairies  of  the  southwest  part  of  the  State, 

2.  The  area  involved  in  long-term  delinquency  ranged  from  27  to  30 
percent  of  the  gross  county  area  in  northeast  Oklahoma  and  from  less  than 
0.5  to  A  percent  in  southwest  Oklahoma;  it  averaged  13  percent  for  the 
eight  counties  studied. 

3.  In  forested  counties  (Latimer,  Adair,  Creek,  and  Love),  more 
forest  land  than  crop  or  pasture  land  is  eligible  for  forfeiture  or  has  been 
forfeited. 

4.  Very  wide  latitude  in  tax-collection  enforcement  procedure  is 
allowed  the  individual  counties,  resulting  in  wide  disparity  among  them  in 
respect  to  enforcement. 

5.  In  spite  of  a  "mandatory"  provision  in  the  Statute  code  that  "tax 
sales"  and  "resales"  "shall"  be  held  "annually",  no  county  carries  out  this 
statute. 

6.  No  significant  relationship  was  found  between  the  extent  of  long- 
term  delinquency  and  the  strictness  of  tax-collection  enforcement. 

Recommendations  have  been  drawn  up  for  amending  the  statute  code  to 
permit  Oklahoma  to  qualify  under  Section  2 (a)  of  the  Fulmer  Act,  to  enforce 
State-wide  uniformity  in  tax-collection  procedure,  and  to  effect  other 
improvements.  The  results  of  this  study  and  recommendations  will  be  issued 
as  an  Occasional  Paper  early  in  1939. 

Plans  for  1939 

1.  Complete  the  report  on  "The  extent  of  long-term  tax  delinquency 
in  certain  Oklahoma  counties." 

2.  Analyze  the  problem  of  tax  delinquency  of  forest  land  in  the 
South,  based  on  research  over  the  past  7  years,  preliminary  to  the  prepara- 
tion of  a  statement  setting  forth  (a)  the  major  problems,  present  delinquency 
conditions,  trends,  and  causes,  and  (,b)  the  contribution  of  Station  studies 
to  the  solution  of  these  problems. 

3.  Study  the  distribution  and  total  amount  of  property  taxes  levied 
on  various  areas  and  conditions  of  forest  land  in  each  of  the  major  forest 
regions  of  the  South.  The  details  of  methodology  for  this  study  will  be 
worked  out  after  one  representative  county  has  been  studied. 
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PRIVATE  FORESTRY 

About  93  percent  of  the  commercial  forest  land  in  the  South  is  in 
private  ownership — ^0  percent  in  farm  woodlands  and  53  percent  in  industrial 
£ind  other  private  ownership.  Maintenance  and  stabilization  of  land  owner- 
ship and  of  the  forest  industries,  with  their  associated  communities,  depend 
very  largely  on  keeping  forest  lands  continuously  productive.   Satisfactory 
private-forest  management  must  not  only  produce  continuous  yields  of  mer- 
chantable forest  products  but  also  produce  them  with  a  reasonable  margin  of 
returns  over  costs.   Investigations  in  ^-rivate  forestry  are  determining  the 
possibilities  of  profitable  rehabilitation,  management,  and  utilization  of 
second-growth  forests  by  correlating  in  a  practical  way  the  economic  require- 
ments of  forest  owners  with  those  measures  necessary  to  maintain  and  build 
up  the  forest  resources. 

In  order  to  demonstrate  practical  private  forestry  and  to  accumulate 
records  of  costs  and  returns  from  improved  forest  practices,  the  Station's 
private-forestry  investigations  since  1934-  have  been  made  on  the  Crossett 
Experimental  Forest,  an  area  of  1,680  acres  of  typical  second-growth  short- 
leaf  and  loblolly  pine  in  southeast  Arkansas,  aonated  by  the  Crossett  Lumber 
Co.  Investigations  have  included  studies  of  (1)  costs  of  truck  and  tractor 
logging;  (2)  values  of  trees  by  size-classes  when  utilized  for  sawlogs, 
pulpwood,  posts,  and  chemical  wood;  (3)  costs  and  returns  of  thinning  and 
improvement  cutting;  (4)  costs  of  marking  and  of  making  inventories,  and  the 
effects  of  different  lengths  of  cutting  cycles  upon  costs  and  returns  of 
selective  timber  management. 

During  1938,  a  ledger  showing  (1)  growing  stock,  (2)  yields  in  volume 
and  value  from  cuts  of  sawlogs,  pulpwood,  posts,  and  chemical  wood,  (3) 
costs  of  management,  (4)  costs  of  utilization,  and  (5)  man-days  of  labor 
employed,  was  set  up  for  each  /tO  acres  on  the  Crossett  Experimental  Forest 
as  a  management  unit.   Improvement  cuttings  and  thinnings,  which  profitably 
removed  1,760  cords  of  pulpwood  and  chemical  wood,  were  made  on  15  forties. 
Harvest  cuttings  were  made  on  10  forties,  using  cutting  cycles  of  3,  6,  and 
9  years.  A  total  of  about  870,000  board  feet  of  pine  and  hardwood  logs  was 
removed,  and  records  of  costs  and  returns  from  operations  on  each  management 
unit  were  obtained.   Also  a  study  was  made  of  truck  logging  with  detachable 
trailers,  which  could  be  loaded  while  the  truck  was  delivering  a  load  of 
logs  to  the  landing. 

The   private  forestry  investigations  are  showing  definitely  that  se- 
lective timber  management  of  second-growth  shortleaf  and  loblolly  pine  is 
profitable.   Net  annual  incomes  per  acre  range  between  a  few  cents  and 
several  dollars,  depending  largely  upon  the  quantity  and  quality  of  growing 
stock,  the  site,  and  skill  of  management.   Average  second-growth  stands  of 
3,000  board  feet  of  saw  timber  per  acre  (13  inches  d.b.h.  and  over)  show  an 
annual  net  income,  above  all  costs  of  protection  and  management,  of  over  $1 
per  acre.  Studies  have  not  progressed  far  enough  to  recommend  definitely 
the  length  of  period  between  cuts,  the  optimum  amount  of  growing  stock,  or 
other  details;  but  frequent  light  cuts,  which  remove  less  volume  than  the 
residual  stand  will  restore  by  growth  during  the  ensuing  period  and  which 
will  result  in  building  up  understocked  stands,  are  known  to  be  desirable 
and  have  been  found  economically  feasible.   The  cut,  when  limited  (as  far 
as  the  felling  budget  will  permit)  to  trees  financially  mature  because  of 
size,  poor  condition,  or  low  capacity  for  growth,  improves  the  quality  of 
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the  residual  stand  and,  furthermore,  by  shifting  growth  from  trees  of  poor 
form  and  vigor  to  better  trees,  assures  an  increased  volume  and  an  improved 
quality  of  future  yields.  The  net  income  of  the  present  cut  generally  is 
increased  by  adopting  selective  cutting  because  the  larger  average  logs 
yield  high-quality  lumber  and  are  handled  in  the  woods  and  mill  at  a  lower 
cost  per  unit.   Improvement  cuttings  for  pulpwood,  which  removed  defective, 
crooked,  and  limby  pines  unsuitable  for  saw  timber,  have  netted  about  80<?? 
per  irnit  {lAA   cu.ft.}.  Trees  containing  at  least  two  sticks  of  pulpwood 
have  been  cut  at  a  profit,  but  small  trees  barely  have  paid  their  way;  9- 
to  11-inch  trees  have  yielded  the  greatest  net  returns  for  pulpwood.  Pulp- 
wood cut  in  thinning  dense  young  stands  netted  ^1.20  per  unit.  Improvement 
cuttings  of  limby  and  defective  individuals  and  also  of  those  species  of 
hardwoods  that  are  not  merchantable  for  saw  timber  resulted  in  a  net  income 
of  about  25?^  per  iinit  of  chemical  wood  (138  cu.ft.),  but  large  limby  oak 
trees,  most  hickory  trees,  and  all  hardwoods  below  7  inches  d.b.h.  failed 
to  pay  their  way.  for  selective  cutting  in  the  flat  country,  truck  logging, 
which  loads  the  logs  at  the  stump  without  constructing  woods  roads,  has  been 
found  efficient  and  economical.  A  recent  study  of  truck  logging  using  a 
detachable  trailer  indicates  that,  by  freeing  the  truck  v/hile  loading  is 
being  done,  the  total  per-unit  cost  of  truck  logging  can  be  reduced  20  to 
30  percent. 

The  results  of  the  Private  Forestry  studies  are  being  made  available 
currently  as  Occasional  Papers,  in  trade  journals  and  other  publications,  or 
in  talks  before  lumbermen  and  other  interested  groups.   During  1938,  about 
530  lumbermen,  pulpwood  producers,  foresters,  and  others  inspected  the  re- 
sults of  the  private-forestry  investigations  on  the  Crossett  Experimental 
Forest.  A  recent  Forest  Service  survey  of  the  status  of  private  forestry  in 
the  South  indicated  that  selective  timber  management,  as  demonstrated  on 
this  forest,  has  been  adopted  by  companies  owning  several  million  acres  of 
forest  land  in  the  shortleaf  and  loblolly  pine  region. 

Plans  for  1939 

Shortleaf-loblolly  pine  region  (Crossett  Experimental  Forest) .- 

1.  Study  effect  of  1-,  3->  6-,  and  9-year  cutting  cycles  upon  costs 
and  returns,  7  additional  ^0-acre  management  units  to  be  cut  selectively. 

2.  Determine  costs  and  returns  of  thinning  additional  old-field  pine 
stands  and  of  improvement  cuttings  in  these  stands  that  will  not  be  cut  for 
saw  timber  for  some  years. 

3.  Continue  studies  (a)  to  improve  methods  and  to  lower  costs  of 
logging,  and  (b)  to  determine  the  number  and  quality  of  roads  needed  for 
efficient  and  economical  transportation  of  forest  products. 

4..   Determine  through  cost-production  studies  and  financial  analyses 
what  constitutes  a  marginal  log  under  different  market  conditions. 

5.  Study  the  economic  advantages  of  using  tree  and  log  grades  in 
timber  inventories  and  sales. 


6.   Compile  available  data  bearing  on  the  financial  aspects  of  pri- 
vate forestry,  and  set  up  estimates  of  the  financial  results  to  be  expected 
from  the  application  of  forestry  to  typical  properties  in  the  shortleaf  and 
loblolly  pine  region. 

Slash-longleaf  pine  region »  -  Through  contact  with  private  owners, 
foresters,  and  others,  define  the  most  acute  problems  of  private  forestry  in 
the  slash-longleaf  pine  region,  with  the  ultimate  aim  of  extending  private- 
forestry  investigations  into  this  region. 


FOREST  INFLUENCES 

Despite  limited  personnel,  good  progress  was  made  on  Forest  Influ- 
ences research  work  at  the  Irons  Fork  Experimental  Forest  in  the  Ouachita 
Mountains  of  Arkansas  and  the  Ghewalla  Experimental  Forest  in  the  Loessal 
Uplands  of  northern  Mississippi. 

The  Department's  watershed  siorveys  are  greatly  emphasizing  the  long- 
standing need  for  technical  information  on  upstream-engineering  measures  for 
regulating  streamflow,  particularly  in  planning  watershed-improvement  pro- 
grams for  headwater  streams  that  drain  undeveloped  lands  such  as  comprise 
a  large  part  of  the  Ouachita  Mountain  region;  in  spite  of  the  fact  that  "up- 
stream engineering"  has  become  a  popular  catch  phrase,  little  research  is 
under  way  in  this  important  field.   A  short-term  preliminary  study  undertaken 
d\iring  the  past  year  on  the  Irons  Fork  Experimental  Forest  is  designed  to 
partly  fill  such  a  need  by  testing  several  types  of  retarding  works  that  can 
be  built  entirely  of  native  materials  and  that  may  prove  effective  in  reduc- 
ing or  delaying  flash  run-off.  The  structures  being  tested  are:  1,1;  water- 
storage  trenches  of  varying  design  to  trap  and  temporarily  store  shallow 
ground-water  drainage  as  well  as  surface  flows,  before  these  contributors  to 
storm  run-off  can  reach  streams;  [2)   diversion-spreading  works,  the  purpose 
of  which  is  to  divert  storm  run-off  from  steeply  pitched  channels  and  to  dis- 
pose of  it  by  means  of  spreading-infiltration  devices  located  at  points  well 
above  the  water  table;  and  (,3)  various  types  of  earth-  or  rock-fill  impound- 
ing dams  to  provide  temporary  storage  for  stormflow  after  it  is  delivered  to 
stream  channels.  As  a  preliminary  phase  of  the  study,  a  number  of  trial 
structures  was  constructed  in  a  Ill-acre  watershed,  and  systematic  observa- 
tions were  begun  to  gage  the  retarding  effects  of  these  works  and  their 
probable  contribution  to  the  reduction  of  flood  flows  immediately  downstream. 

Data  obtained  during  the  year  in  connection  with  preliminary  water- 
cycle  studies  appear  to  shed  further  light  on  the  causes  for  flashy  behavior 
of  the  Ouachita  streams.  Records  from  6/i  run-off  plots  for  17  months  (June 
1937-November  1938}  indicate  that  comparatively  little  rainfall  reaches 
stream  channels  via  surface  run-off  in  the  four  watersheds  under  investiga- 
tion. Of  the  total  rainfall  i about  73  inches  for  the  period)  an  average  of 
only  3  percent  ran  off  the  surface,  and  from  no  plot,  regardless  of  cover 
type,  did  the  total  overland  flow  exceed  9  percent  of  the  rainfall  for  the 
period.  Observations  of  water-table  fluctuations  in  valley-fill  material  ad- 
jacent to  stream-gaging  stations,  as  well  as  those  made  in  connection  with 
exploratory  excavations  in  rock-talus  areas,  indicate  that  there  is  rapid 
movement  of  ground  water  through  the  rocky  substrata;  this  possibly  accounts 
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in  large  part  for  the  exceedingly  sharp  rises  in  streamflow.  The  talus 
areas  appear  to  be  heavy  contributors  to  flash  run-off,  since  they  seem  to 
offer  little  obstruction  to  run-off  and  permit  rainfall  to  sink  through  the 
rock  mass  and  reach  channels  quickly  via  subterranean  routes.  They  are 
often  very  extensive.  A  survey  of  one  talus  slope  revealed  that  an  area 
aggregating  5  acres  was  covered  with  huge  boulders  to  a  maximum  depth  of 
24.  feet,  all  of  the  rock  being  overcast  material,  as  evidenced  by  an  under- 
lying weathered  soil  profile.  The  prevalence  and  extent  of  these  talus 
areas  give  rise  to  SDecial  problems  in  water  control,  for  which  several 
possible  remedies  are  under  consideration. 

In  the  South,  a  greatly  expanded  road-building  program  on  National 
Forests  has  in  recent  years  created  demands  for  cheaper  and  more  effective 
methods  of  stabilizing  raw  eroding  cutbanks  and  fills.  There  are  outstand- 
ing problems  of  this  sort  on  the  Holly  Springs  National  Forest  in  northern 
Mississippi,  where  the  Station  has  had  a  comprehensive  roadbank-fixation 
study  under  way  since  1936.  This  study  is  designed  to  develop  techniques 
that  will  reduce  maintenance  costs  and  safeguard  other  watershed  values 
without  resort  to  costly  block-sodding  methods  or  excessive  bank  sloping 
such  as  are  employed  on  most  public-road  construction  projects.  During  the 
year,  2L,I^   additional  plots  were  established  on  2,/^00  linear  feet  of  bank 
with  1:1  or  Ig*!  gradients  to  confirm  earlier  results  and  probe  several 
special  problems. 

Results  of  major  import  from  the  1938  trials  are: 

1.  For  the  first  time  since  the  study  was  initiated,  highly  effec- 
tive plant  cover  was  obtained  from  seeding.  Bermuda  grass,  crabgrass,  and 
Korean  lespedeza  seed,  when  sown  on  specially  prepared  banks,  gave  excellent 
results. 

2.  Small  sods  produced  a  better  cover  of  Bermuda  grass  than  was 
obtained  by  planting  the  stolons;  spacing  12  inches  apart  produced  better 
cover  than  wider  spacing  of  the  plant  material, 

3.  Better  plant  cover  was  obtained  from  a  top  dressing  of  soil  3 
inches  deep  than  from  more  shallow  coverings;  heavy  applications  of  a  6-8-6 
fertilizer  to  raw  cutbank  soils  did  not  compensate  for  the  omission  of  top- 
soil  dressing  and  produced  unsatisfactory  control. 

L,.     For  the  second  consecutive  year,  cutbanks  planted  or  sown  in 
the  spring  produced  a  plant  cover  far  superior  to  that  obtained  on  fall- 
planted  banks . 

5.  Of  the  types  of  overwinter  protection  used  in  the  trials,  brush- 
litter  protection  or  no  cover  at  all  produced  the  best  stand  of  plants, 
cotton  fabric  the  second  best,  and  a  temporary  winter  cover  crop  the  poorest 
of  all;  all  types  of  cover  had  a  tendency  to  inhibit  plant  growth. 

6,  Sodding  or  sowing  natural  fill-slopes  without  using  fertilizer 
or  topsoil  dressings  produced  excellent  plant  cover  and  effective  control; 
use  of  a  brush-litter  mulch  without  subsequent  planting  likewise  produced  a 
fairly  satisfactory  stand  of  volunteer  plants  on  fill-slopes  but  not  on  cut- 
banks  . 
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7,   The  method  of  planting  scarified, top-dressed  backslopes  provided 
much  better  control  than  contour-trench  planting. 

One  of  the  better  treatments  developed  in  the  Holly  Springs  study 
was  applied  in  June  193S  to  one  of  a  pair  of  roadbanks  from  which  soil  losses 
have  been  measured  for  over  a  year,   Bermuda-grass  sods  were  planted  1  foot 
apart  on  a  Ig-^l  slope,  over  which  a  thin  layer  of  fertilized  topsoil  had  been 
applied.  Fertilization  with  a  complete  6-8-6  mixture  was  light,  at  the  rate 
of  1  pound  per  100  square  feet.  The  treatmRnt  produced  a  complete  sod  in 
about  4-0  days.   About  3  weeks  after  the  bank  was  planted,  it  absorbed  every 
drop  of  a  1-inch  rain,  whereas  run-off  from  the  untreated  bank  exceeded  60 
cubic  feet. 

In  the  Southern  Region,  there  continues  to  be  a  need  for  cheaper 
methods  of  controlling  erosion  and  water  run-off  on  impoverished^  abandoned 
farm  lands.  The  area  requiring  such  treatment  is  so  vast  that  unless  costs 
of  restoring  watershed  cover  are  reduced  to  the  very  minimum,  remedial  pro- 
grams on  a  sufficient  scale  to  really  cope  with  watershed  problems  may  not 
be  practicable.  Since  their  inception,  the  Holly  Springs  studies  have  been 
concerned  with  this  problem,  and  the  development  of  effective  cover-restora- 
tive measures  that  require  a  minimum  of  supplemental  works  has  received  the 
main  emphasis.. 

During  the  year,  trials  were  made  of  several  devices  that  may  be 
useful  as  substitutes  for  temporary  check  dams  in  improving  growing  sites 
for  vegetation.   One  of  these  consists  of  a  series  of  simple  trenches  or 
catch-pits  dug  in  the  hard  residual  soil  of  a  gully  bottom  at  right  angles 
tq  the  flow-line  to  catch  and  retain  the  soil  brought  down  by  run-off.  When 
full,  the  trenches  provide  areas  of  moist,  well-aerated  outwash  soil  which 
make  excellent  planting  sites  for  trees  or  other  vegetation.   Small-scale 
trials  made  in  1935-36  indicate  that  soil-collecting  trenches  are  feasible 
and  can  be  used  to  provide  planting  sites  in  certain  types  of  gullies  in 
which  check  dams  cannot  be  employed  effectively  or  economically. 

Another  contribution  to  gully -control  technique  was  the  issuance 
during  the  year  (as  Occasional  Paper  ^^'76 'I  of  instructions  on  how  to  construct 
the  pole-frame  brush  dam — a  cheap,  dependable  type  of  structure  developed  in 
the  Holly  Springs  studies. 

Plans  for  1939 

Main  efforts  in  Influences  work  will  be  concentrated  on  the  Irons 
Fork  Experimental  Forest,  where  emphasis  will  be  placed  on  continued  trials 
of  watershed-improvement  measures  for  the  Ouachita  region;  this  type  of  re- 
search requires  chiefly  hand  labor  and  little  cash  outlay,  is  short-term  in 
character,  and  gives  more  promise  of  supplying  information  for  which  there 
is  urgent  need  than  any  other  type  of  experimentation  now  under  way  at  Irons 
Fork,   If  emergency  funds  continue  in  sufficient  amounts,  temporary  stream- 
gaging  stations  will  be  replaced  with  permanent  installations;  labor  will  be 
utilized  on  channel-improvement  work  at  stream-gaging  sites;  water-cycle  in- 
vestigations will  be  continued,  applying  various  cover-alteration  treatments- 
during  October  and  November  to  half  the  run-off  plots  in  the  Hoover  and 
Nesbitt  Creek  Units; and  an  inventory  will  be  made  of  forest-litter  types, 
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as  the  first  phase  of  a  study  of  ground  cover  in  relation  to  rainfall  ini^er- 
ception  and  retention. 

At  Holly  Springs  the  roadbank-fixation  study  and  the  trials  of  gully- 
control  devices  will  receive  first  attention.  The  roadbank  study  will  be 
completed  during  1939,  and  instructions  and  technical  guidance  will  be 
furnished  in  applying  recommended  treatments  on  National-Forest  roads.  The 
other  erosion-control  studies  will  be  continued,  although  only  infrequent 
periodic  observations  may  be  required  for  several  years.  Most  of  the  water- 
cycle  investigations  here  will  be  completed,  although  observations  in  con- 
nection with  several  of  the  recently  undertaken  studies  will  be  continued 
unless  drastic  retrenchment  is  necessary.  These  latter  investigations  in- 
clude (1)  a  short-term  study  to  ascertain  the  extent  to  which  forest  estab- 
lishment reduces  storm  run-off  from  old-field  drainage  units,  and  (2)  ob- 
servations of  surface  run-off  in  relation  to  rainfall  penetration  and  reten- 
tion by  soils  under  various  types  of  cover »  Data  from  studies  of  this  type 
are  needed  urgently  for  the  Upper  Coastal  Plain  (including  the  Loessal 
Region  of  Mississippi)  and  will  contribute  to  the  solution  of  pressing 
problems  encountered  in  watershed  surveys  and  other  important  phases  of  land- 
use  planning. 


FLOOD-CONTROL  SURVEYS 

Since  1937  the  Station  has  assisted  in  preliminary  examinations  and 
surveys  of  watersheds — an  activity  which  was  authorized  and  assigned  to  the 
Department  of  Agriculture  by  the  1936  Flood  Control  Act.   Preliminary  ex- 
aminations are  first  made  to  determine  whether  there  is  a  sufficient  flood 
problem  and  likelihood  of  its  solution  to  warrant  a  more  detailed  watershed 
survey,  the  purpose  of  which  is  to  formulate  a  specific  program  for  alle- 
viating flood  damage  through  the  application  of  upstream  measures  and 
improved  land  practices  designed  to  retard  run-off  and  to  control  soil  ero- 
sion. A  survey,  therefore,  requires  an  inventory  of  all  land-use  practices 
that  relate  to  water  use  and  control;  an  appraisal  of  the  extent  to  which 
each  measure  can  reduce  or  prevent  flood  damage;  and  the  formulation  of  a 
basin-wide  remedial  program,  the  costs  of  which  must  not  exceed  anticipated 
benefits.  The  Department's  flood-control  investigations  are  administered  by 
field  committees,  each  made  up  of  a  representative  of  the  Bureau  of  Agri- 
cultural Economics,  Soil  Conservation  Service,  and  Forest  Service.  Respon- 
sibility for  certain  preliminary  examinations  and  watershed  surveys  has  been 
assigned  to  the  Station,  with  technical  assistance  provided  by  representa- 
tives of  the  other  two  bureaus. 

During  1938,  efforts  were  concentrated  on  initiating  the  first  in- 
tensive watershed  surveys  to  be  undertaken  in  this  Region.  A  detailed  sur- 
vey in  Mississippi  of  the  Little  Tallahatchie  River — a  tributary  of  the 
Yazoo — was  authorized  in  July  1938.   Other  surveys  in  which  the  Station  is 
participating  were  also  authorized  for  the  Trinity  and  Concho  Rivers  in 
Texas.  These  three  drainage  basins  have  outstanding  flood  problems,  as  dis- 
closed in  preliminary  exajninations  made  in  1937-38. 

In  August,  field  work  was  started  on  the  Little  Tallahatchie  survey, 
with  headquarters  at  Oxford,  Miss.,  and  the  project  was  about  20  percent 
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completed  by  the  end  of  the  year.  The  other  Bureaus  were  assisted  in  bring- 
ing the  Trinity  survey  to  22  percent  completion  and  the  North  Concho 
(tributary  of  the  Colorado  River)  survey  to  about  50  percent  completion. 
During  the  year,  the  Station  assigned  ten  technically  trained  men  to  this 
work,  the  positions  being  filled  mainly  through  transfers  from  the  Adminis- 
trative organization. 

Good  progress  was  made  in  other  flood-surveys  activities.  Prelimi- 
nary examination  reports  were  completed  for  the  Pearl,  Coosa,  and  Yazoo 
River  watersheds,  and  a  report  for  the  Ouachita  River  was  approximately  30 
percent  completed.  Also,  the  other  Bureaus  were  assisted  in  completing 
preliminary  reports  for  the  Sabine,  Neches,  Colorado,  and  Lower  Arkansas 
Rivers  and  in  holding  public  hearings  for  the  Red,  Arkansas,  Sabine,  and 
Colorado  basins.  Another  accomplishment  was  the  developm^ent  of  a  compre- 
hensive card  file  of  maps  and  other  reference  material  pertaining  to  flood 
control  and  related  subjects. 

Plans  for  1939 

The  principal  goals  are  (1)  to  complete  the  Little  Tallahatchie 
survey  by  Dec.  31,  1939,  and  to  assist  the  other  Bureaus  in  completing  the 
Trinity  and  Concho  watershed  surveys; (2)  to  prepare  preliminary  examination 
reports  for  the  Ouachita,  Homochitto,  Big  Black,  and  Tombigbee  Rivers;  and, 
(3)  to  assist  in  preliminary  examinations  of  the  Apalachicola,  Savannah, 
Lower  Red,  and  Brazos  Rivers.  Additional  detailed  surveys  may  be  authorized 
for  other  drainages  in  Southern  Station  territory. 


Cooperating  Agencies 

BUREAU  OF  PLAKT  INDUSTRY 

FOREST  PATHOLOGY 

In  1938  the  study  of  the  native  canker-forming  rusts,  Cronartium 
fusiforme  and  C.  cerebrum,  became  the  main  subject  of  investigation. 
Emphasis  was  given  first  to  collection  of  factual  data  to  determine  the 
prevalence,  distribution,  ana  severity  of  rust  infection  on  southern 
pines.  The  survey  of  reproduction  included  plantations  and  natural 
stands  in  Texas,  Arkansas,  Louisiana,  Mississippi,  Alabama,  Florida,  and 
Georgia.   Pines  infested  with  Cronartium  ce^nkers  were  found  in  all  areas 
visited;  the  percentage  of  infection  ranged  from  less  than  1  percent  to 
more  than  $0.   In  general,  the  plantations  and  natural  stands  most 
heavily  infected  were  found  in  southeast  Louisiana,  south  Mississippi, 
and  south  Alabama,  but  several  plantations  with  more  than  30  percent 
infection  were  found  in  Florida  and  Georgia.   Infection  was  relatively 
light  (seldom  over  5  percent)  west  of  the  Mississippi  River  and  in  the 
northern  parts  of  the  Gulf  States, 

A  study  of  the  relative  susceptibility,  or  telia-bearing  capacity 
of  the  oaks  common  to  the  southern  pine  region  indicated  that  Quercus 
nigra,  ^.  marilandica,  Q,  cinerea,  (^,  phellos,  and  ^.  rubra  are  the  more 
heavily  infected  oaks;  Q^.  catesbaei ,  Q,  laurifolia,  and  ^.  prinus  were 
frequently  infected  but  had  fewer  telia  than  the  former  species,  while 
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^.  stellata  amd  ^»  stellata  var.  mar^aretta  apparently  are  resistant  to 
infection  and  develop  few  telia. 

The  removal  of  branch  cankers  to  prevent  extension  of  cankers  into 
the  trunk  was  recommended  as  a  means  of  reducing  losses  in  young   planta- 
tions with  many  branch  infections.   Pruning  instructions  were  prepared, 
and  members  of  the  office  have  cooperated  with  CCG  crews  in  the  field, 
helping  to  familiarize  the  men 'with  cankers  and  their  proper  removal  from 
trees  that  did  not  have  stem  infections. 

A  survey  of  15  southern  nurseries  growing  slash  and  loblolly  pines 
showed  that  rust  infection  ranged  from  none  in  some  nurseries  to  as  high 
as  30  percent  in  others.   The  heaviest  rust  infection  occurred  on  the 
early-planted  pine  and  least  on  the  late-planted  stock.  Where  nursery 
infections  occurred,  it  was  advised  to  discard  diseased  seedlings  at 
lifting  time. 

Observations  on  survival  of  nursery-infected  seedlings  after  planting 
in  the  field  indicate  a  much  higher  mortality  among  such  plants  during  the 
first  growing  season  than  among  vigorous, disease-free  seedlings  in  the  same 
plantation.   It  is  estimated  that  few  of  the  diseased  plants  will  survive  a 
second  season  in  the  field. 

More  than  100  nursery  seedlings  with  galls  ranging  in  size  from 
slight  swellings  to  obvious  cankers  were  examined  under  the  microscope;  the 
rust  fungus  was  always  present.  Other  examinations  indicate  that  the 
pathogen  does  not  extend  more  than  1  to  2  inches  beyond  the  swollen  areas. 

As  an  investigational  problem  in  forest  pathology,  the  brown-spot 
project  was  essentially  complete  at  the  end  of  1938.  The  work  during  the 
year  consisted  of:  (1)  taxonomic  studies,  (2)  inoculation  work,  (3)  tests 
to  determine  the  effect  of  environmental  factors  on  the  fungus  growing 
under  laboratory  conditions,  and  (4.)  making  height  measurements  and 
quantitative  estimates  of  foliage  infection  on  seedlings  in  several  areas 
where  fungicidal  control  of  the  disease  had  been  demonstrated  for  several 
years. 

Plans  for  1939 

It  is  planned  in  1939: 

1^  To  re-examine  permanent  plots  established  in  1937  in  order  to 
determine  the  effect  of  the  rust  infection  on  mortality  and  growth  rate; 
to  extend  the  survey  of  plantations  and  stands  of  natural  reproduction  to 
areas  not  already  covered;  to  establish  demonstration  plots  in  nurseries 
to  show  (a)  the  effects  of  spraying  and  frequency  of  application  on  rust 
infection,  and  (b)  the  relation  between  time  of  planting  and  rust  infec- 
tion; to  enlarge  the  plantings  of  infected  seedlings  in  order  to  increase 
data  on  survival  of  nursery-infected  stock  planted  in  the  field;  to  remove 
oaks  around  nurseries  in  order  to  reduce  nursery  infections;  and  to 
cooperate  with  Federal  and  State  agencies  in  giving  advice  and  service. 

2e   In  connection  with  the  brown-spot  needle  blight  it  is  planned  to 
complete  current  laboratory  tests  and  prepare  a  comprehensive  report. 
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FOREST-PRODUCTS  PATHOLOGY 

The  study  of  the  distribution  of  stain  fungi  was  extended  to  include 
Isolations  in  north  Mississippi  and  Georgia  as  well  as  in  Louisiana.  It 
:/vas  found  that  there  was  little  difference  in  stain  flora  in  the  three 
States;  that  the  seasonal  distribution  of  certain  stainers  previously  found 
In  Louisiana  held  in  Mississippi,  but  only  partially  in  Georgia  (Savannah); 
and  that  the  marked  differences  in  fungi  that  stain  pine  and  hardwoods  and 
the  similarity  of  floras  in  logs  and  lumber  previously  found  also  held  at 
the  new  stations.  Field  observations  and  a  laboratory  study  of  the  growth 
md  fruiting  of  stain  fungi  on  wood  and  agar  at  constant  temperatures  indi- 
cated that  high  temperatures  cause  a  decrease  in  incidence  of  certain  fungi 
ixoring  the  summer;  this  decrease  was  not  evident  at  Savannah  where  summer 
temperatures  are  more  moderate.  A  manuscript  covering  the  work  on  the 
iistributicn  of  stain  fungi  has  been  prepared  for  publication. 

Further  studies  on  stain  dissemination  showed  that  air -borne  spores 
ire  probably  much  more  important  than  previously  thought.   It  was  evident, 
lowever,  that  inadequate  methods  were  used  in  sampling  air  populations  of 
Ispores  of  the  important  stain  fungi,  and  the  work  was  discontinued  until 
■iiew  methods  could  be  devised. 

Isolations  from  about  200  insects  collected  in  mill  yards  showed  that 
jklmost  any  insect  frequenting  mill  yards  may  carry  stain  fungi,  but  that 
)nly  a  relatively  few  insect  species  are  important.   The  barkbeetles,  Ips , 
)rthotomicus,  etc.,  and  the  ambrosia  beetles  commonly  carry  spores  of  the 
Important  stain  fungi.   Ceratostomella  ips  was  isolated  from  adults  of  Ips 
md  0,  caelatus ,  from  newly  made  galleries  of  Xyleborus,  and  from  the  air. 
reviously  this  fungus  was  considered  specific  for  Ips. 

Several  cases  of  the  failure  of  commercial  chemical  methods  to 
Drevent  staining  were  studied,  and  extensive  isolations  made  from  chemically 
treated  wood.   It  was  evident  that  these  failures  were  due  not  to  a 
specialized  stain  flora,  but  to  poor  handling  practices;  in  most  cases  too 
long  storage  of  logs  and  delayed  dipping  were  the  chief  causes  of  failure. 
Delayed  dipping  is  particularly  serious  in  concentration  yards,  where  the 
Output  of  small  mills  is  brought  for  dipping  and  seasoning. 

Plans  for  1939 

The  studies  of  chemical-control  failures,  of  stain  dissemination, 
md  of  the  influence  of  mill  and  yard  practices  on  the  prevalence  of  stain 
Tungl,  will  be  continued. 

BUREAU  OF  ENTOMOLOGY  AI^D  PLANT  QUARANTINE 

FOREST-TREE  INSECTS 

Several  endemic  outbreaks  of  Ips  barkbeetles  were  investigated.  No 
Epidemic  outbreaks  occurrea  in  the  Gulf  States  during  1938,  and  if  fire  is 
icept  out  of  the  forests  there  should  be  no  serious  outbreaks  of  barkbeetles. 
Large-scale  summer  cuttings  have  not  led  to  epidemic  infestations  of  bark- 
beetles, but  in  experimental  plots,  where  the  loss  of  a  few  trees  by  bark- 
beetles may  seriously  affect  the  results  of  a  test,  fall  and  winter 
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thinnings  should  be  practiced. 

FOREST-PLANTATION  INSECTS 

A  detailed  plan  of  procedure  for  the  control  of  leaf-cutting  ants 
in  plantations  has  been  prepared  for,  and  adopted  by,  the  Region.  Control 
consists  of  pouring  carbon  disulphide  into  the  ant  nests  prior  to  planting 
the  seedlings. 

Silvicultural  ana  chemical  experiments  were  started  on  the  Kisatchie 
National  Forest  for  control  of  tip  moths.  Thus  far  very  little  infestation 
has  occurred  in  the  test  area. 

FOREST-NURSERI  INSECTS 

Insect  damage  to  forest-nursery  stock  was  very  light  during  1938. 

The  census  of  Phyllophaga  (white  grubs)  of  the  Gulf  region  has  been 
continued  with  55  species  recorded  to  date.  An  outbreak  of  white  grubs  in 
the  Georgia  State  Forest  Nursery  at  Albany  was  successfully  checked  by 
using  carbon  disulphide  in  the  manner  recommended  by  this  Bureau. 

FOREST -PRODUCTS  INSECTS 

Seventy-two  chemical  dips  were  tested  at  Tallulah,  La.,  in  coopera- 
tion with  the  Chicago  Mill  and  Lumber  Co.,  for  control  of  ambrosia  beetles 
in  green  liomber,  but  none  of  these  chemicals  was  effective.   Of  twenty 
chemicals  tested  by  spraying  the  lower  half  of  green  piles  of  liimber  for 
control  of  ambrosia  beetles,  diphenyl  gave  most  promising  results.  Tests 
showed  that  end-racking  green  lumber  for  12  to  15  days  will  reduce  the 
moisture  content  to  a  point  where  ambrosia  beetles  v/ill  not  attack  it. 

Fifty-five  chemical  dips  for  control  of  powder-post  beetles  have 
failed  in  tests  at  Vicksburg,  Miss,  A  new  series  of  tests  was  begun  in 
May  1938  at  Tallulah,  La.,  in  cooperation  with  the  Chicago  Mill  and  Lumber 
Co.  Eighty  chemical  dips  are  under  test  and  21  chemical  sprays  for  piled 
lumber.  Biological  studies  at  Tallulah  indicate  that  Lyctus  parallelo- 
pipedus  Melsh.  develops  from  egg  to  adult  in  slightly  over  3  months.  Data 
indicate  that  Lyctus  beetles  will  not  attack  boards  having  a  moisture 
content  of  more  than  15  percent, 

A  total  of  110  termite-infested  buildings  treated  with  19  different 
chemicals,  eliminating  duplications,  are  under  observation  in  New  Orleans, 
La.,  to  determine  the  relative  effectiveness  and  costs  of  various  soil 
poisons.  Of  these  110  buildings,  36  were  treated  by  this  Bureau,  using  12 
different  chemicals;  55  by  commercial  termite-control  operators,  using  8 
different  chemicals;  and  19  by  the  owners,  using  6  different  chemicals. 
The  re-inspections  which  have  been  made  indicate  that  soil  poisons  are 
worthless  without  structural  repairs,  such  as  the  removal  of  all  wood  that 
is  in  contact  with  the  ground  and  pointing  up  poor  mortar  in  foimdations. 
Properly  installed  metal  termite  shields  are  proving  effective  for  the 
types  of  buildings  commonly  constructed  in  New  Orleans. 
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WOOD  PRESERVATIVES  AND  CHEMICAL  POISONS  FOR  FIBRE  BOARDS 

Inspections  were  made  of  tests  conducted  in  cooperation  with  the 
Forest  Products  Laboratory  and  chemical  companies  to  determine  the 
effectiveness  of  various  chemicals  in  preventing  decay  and  attack  of  wood 
by  termites,  and  new  tests  were  installed. 

Tests  made  in  cooperation  with  manufacturers  of  fibre  boards,  using 
boards  impregnated  with  chemicals  to  prevent  decay  and  attack  by  termites, 
were  inspected,  and  new  tests  //ere  established.  Arsenicals  and  chlorinated 
phenols  show  promise. 

Plans  for  1939 

Current  activities  will  be  continued. 

BUREAU  OF  BIOLOGICAL  SURVEY 

BIRD  AKD  RODENT  DMAGE 

As  in  previous  years,  the  effect  of  birds  and  rodents  on  longleaf 
pine  reproduction  received  primary  attention.   Little  doubt  now  remains 
that  birds  are  largely  responsible  for  the  destruction  of  what  longleaf 
seed  falls  annually.   The  trapping  of  rodents  was  carried  on  to  only  a  very 
limited  extent  during  the  year,  and  the  number  captured  indicated  a  very 
meager  population  on  cut-over  longleaf  pine  lands  of  southern  Mississippi. 

The  fall  and  early  winter  of  1938-39  in  southern  Mississippi  was 
characterized  by  an  abundance  of  longleaf  pine  seed,  and  by  cold,  blustery 
weather  as  early  as  the  first  of  November,  Apparently  these  two  factors 
were  responsible  for  the  appearance  of  flocks  of  blackbirds  two  weeks  or 
more  ahead  of  their  usual  schedule.  Roving  flocks  were  common  during  the  . 
first  week  in  November,  when  the  food  consumed  consisted  almost  entirely  of 
longleaf  pine  seed.  It  was  of  interest  to  note  that,  because  much  of  the 
seed  had  not  yet  fallen  to  the  ground,  most  of  the  birds  were  extracting 
the  seed  from  the  cones  and  were  feeding  therefore  in  the  tops  of  the  trees. 
A  female  red-winged  blackbird  collected  on  Nov.  7  from  a  flock  of  30  of 
these  birds  had  eaten  nothing  but  longleaf  pine  seed,  and  from  observations 
in  the  field  this  was  also  true  of  other  blackbirds  during  this  period. 

As  a  basis  for  devising  control  measures  for  both  artificial  and 
natural  reproduction  of  longleaf  pine,  experimental  plots  were  established 
on  the  Harrison  Experimental  Forest  at  intervals  of  about  1  month  during  the 
late  fall  and  early  winter.  The  purpose  of  these  plots  is  to  determine  the 
effects  of  ground  cover  and  of  sowing  seed  at  different  seasons  on  bird 
depredation  and  on  the  survival  and  germination  of  seed.  Accordingly,  areas 
which  had  been  burned  experimentally  were  selected  to  represent  "roughs"  of 
various  ages  up  to  3  years.  Beyond  that  period,  it  is  believed  that  the 
growth  of  grass  is  too  thick  for  satisfactory  longleaf  pine  reproduction. 
The  first  sowing  was  made  early  in  October  on  a  1-year  "rough,"  and  the  last 
sowings  will  be  made  in  the  early  spring  of  1939.  It  is  hoped  that  this 
experiment  will  indicate  the  time  of  year  and  the  age  of  "rough"  best  suited 
to  the  survival  and  germination  of  longleaf  pine  seed. 
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Plans  for  1939 

Current  studies  will  be  continued,  with  emphasis  on  the  development 
of  control  methods  for  minimizing  bird  damage  to  longleaf  pine  reproduction, 
Special  attention  will  also  be  given  to  the  relationship  between  bird  and 
rodent  damage  and  the  abundance  of  the  annual  seed  crop. 


DISTRIBUTIONAL  STUDIES 

To  increase  basic  knowledge  of  the  bird  and  mammal  life  of  the  Gulf 
Coast  region,  distributional  studies  were  carried  on  throughout  193B  as 
opportunity  offered.  Most  of  these  studies  were  :arried  on  in  Mississippi 
and  Louisiana,  but  some  were  also  maoe  in  Georgia,  Florida,  and  Texas.  As 
in  previous  years,  additions  were  made  to  the  Natural  History  Collection 
at  the  Harrison  Experimental  Forest. 

Plans  for  1939 

Ciu'rent  work  will  be  continued. 
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SOUTHERN  FOREST  EXPERIMENT  STATION 
Jan.  1,  1938  -  Dec.  31,  1938 

DMINISTRATION 

E.  L.  Demmon Director 

Oran  Raber Conservationist 

John  A.  Lubbe , Sr.  Adminis.  Asst. 

Vera  S .  Lind Sr .  Clerk 

H .  C .  Bradshaw Clerk 

Marie  M.  Flad Clerk-Stenog. 

Agnes  G .  Terburg Clerk-Stenog . 

Helen  Schweitzer Asst.  Clerk-Stenog. 

Lillian  E.  Roane  (transf.  from  U.  S.  Naval  Air  Sta. 

3/1/38) Jr .  Clerk 

Ventura  J.  Houpy  (apptd.  6/13/38) Jr.  Multiljth  Operator 

Iretta  C .  Austin Telephone  Operator 

DREST  MANAGEMENT 

Arland  L.  MacKinney  (deceased  7/^/38) Sr.  Silviculturist 

W.  G.  Wahlenberg  (transf.  from  Forest  Economics 

9/1/38) Forester 

Philip  C .  Wakeley ,....,. Silviculturist 

C ,  Allen  Bickf ord Assoc .  Silviculturist 

Henry  Bull Assoc .  Silviculturist 

Roy  A .  Chapman ....,.......,., Assoc .  Silviculturist 

Eugene  W.  Gemmer ..Assoc.  Silviculturist 

j   Theodore  A.  Lief  eld Assoc.  Silviculturist 

J.  G.  Osborne  (transf.  to  Washington  11/3/38) Assoc.  Silviculturist 

Louis  J.  Pessin Assoc.  For.  Ecologist 

Leslie  R.  Holdridge  (transf.  from  Region  8,  /^/l/38)  ..  .Assoc.  Forester(CCC) 
Carl  F.  Olsen  (transf.  to  Flood  Control  Surveys 

10/1/38) Asst .  Silviculturist 

Alrick  H.  Antonie  (transf.  to  Georgia  Forest  Service 

2/16/38) Jr.  Forester (CCC) 

Herbert  H,  Muntz  (assigned  from  Region  8) Jr.  Forester(CCC) 

■>^4ary  L.  Nelson  (apptd.  IO/1/38).... Jr.  Plant  Physiologist(CCC) 

Truman  E .  Pease Sr .  Forest  Ranger 

Arthur  L.  Shepard ,.,......,,,,..,...,... Asst.  to  Technician 

-»Thos,  A.  Hudgens  (apptd.  3/15/38) Asst.  to  Technician  (CCC) 

•R.  C.  Smith  (apptd.  3/10/38)......., Asst.  to  Technician(CCC) 

Robert  L.  Brooks ....,.,....,... Minor  Asst.  to  Tech.  (CCC) 

Carl  W.  Cox Minor  Asst.  to  Tech. (CCC) 

Chas.  D,  DeShazor. Minor  Asst.  to  Tech.  (CCC) 

Lawrence  E.  Howard  (resigned  9/30/38).. Minor  Asst.  to  Tech.  (CCC) 

Henry  W.  Hughes........ Minor  Asst.  to  Tech. (CCC) 

Jack  B.  Pearson  (transf.  from  Region  8,  IO/II/38) Minor  Asst.  to  Tech.  (CCC) 

Norman  M.  Scarbrough .,...,<,....  c ...»,,. Minor  Asst.  to  Tech.  (CCC) 
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PUBLICATIONS 


Jan.  1,  1938  -  Dec.  31,  1938. 


Bond,  W.  E. 


3ull,  Henry 

3urleigh,  Thomas  D, 


The  integration  of  forest  industries  in  the  southeastern 
United  States.   (Address  delivered  before  annual  meeting 
of  the  Southeastern  Section  of  the  S.  A.  F.,  Auburn, 
Ala.,  Jan.  7,  1938.)   Jour.  Forestry  36  (6):  5-49-55-4. 
June  1938. 

Sustained  yield  costs  and  returns.  Southern  LTimberman 
157  (1985);  129-133,  illus.  Dec.  15,  1938. 

Board-foot  growth  after  improvement  cutting.  Southern 
Lumberman  157  (1985):  15^-156,  illus.  Dec.  15,  1938. 

The  birds  of  Athens,  Clarke  County,  Georgia.   Occasional 
Paper  No.  1  of  the  Georgia  Ornithol.  Soc.  35  pp. 
Feb.  1938. 


Ihapman,  R.  A. 


raig,  Ronald  B, 


The  Mexican  turkey  vulture  in  southern  Florida.   The  Auk. 
55  (3):  520-521.  July  1938. 

The  relation  of  birds  to  the  establishment  of  longleaf 
pine  seedlings  in  southern  Mississippi.  Occasional  Paper 
No.  75.   Southern  Forest  Expt.  Sta.   5  pp.,  illus.   July 
27,  1938, 

Second  record  of  Brewer's  blackbird  in  Alabama,  The  Auk. 
55  (3):  5^5.  July  1938. 

The  effect  of  origin  of  stand  on  the  site  index  of  long- 
leaf  pineo  Jour.  Forestry  36  (1):  75-77,  illus,  Jan. 
1938. 

Errors  involved  in  determining  tree  volumes  by  the  planime- 
ter  method.   Jour,  Forestry  36  (1):  50-52,  illus.  Jan. 
1938, 

Applicability  of  the  Z  test  to  a  Poisson  distribution. 
Biometrika  30:  188-190,  illus.   June  1938. 

Taxation  of  forest  land  in  the  Yazoo  Delta  of  Mississippi, 

Occasional  Paper  No.  74 .   Southern  Forest  Expt.  Sta.,  L3   pp. 
illus.  July  23,  1938. 


Cruikshank,  J.  W, 


Forest  resources  of  northwest  Louisiana.  Forest  Survey 
Release  No,  31.  Southern  Forest  Expt.  Sta.   21  pp., 
illus   March  12,  1938. 


Forest  resources  of  the  Ouachita  Mountain  region  of 
Arkansas.   Forest  Survey  Release  No.  36.  Southern 
Forest  Expt.  Sta.   27  pp.,  illus.   Oct.  3,  1938. 


Demmon,  E.  L. 


Forest  resources  of  southeast  Oklahoma.  Forest  Survey 
Release  No,  37.  Southern  Forest  Expt.  Sta.   25  pp., 
illus.  Oct.  18,  1938. 

Forest  resources  of  northeast  Texas.  Forest  Survey 
Release  No.  4.0.   Southern  Forest  Expt.  Sta.   25  pp., 
illus.   Dec.  22,  1938. 

Forest  research  in  the  South.   (Presented  at  meeting 
of  the  Cellulose  Advisory  Comm.  for  Perennial  Crops 
of  the  National  Farm  Chemurgic  Coioncil  at  Chicago, 
111.,  April  6,  1938.)   The  Forestry  News  Digest 
Southern  Issue,  p.  15,  May  1938. 

Implications  of  paper  industry  expansion  in  the  South. 
The  Timberman  39  (6):  16-19.   April  1938.   Also  in 
Forestry  News  Digest,   Southern  Issue,  p.  28,   May  1938. 

Research  results  in  Southern  forestry.   (Presented 
before  the  Texas  Acad,  Sci.,  Waco,  Texas,  Nov.  11,  1938.) 
Occasional  Paper  No.  77.  Southern  Forest  Expt.  Sta., 
8  pp.  Dec.  1,  1938. 


Eldredge,  I.  F. 


(See  also  under 
Ineson  and  Winters.) 


The  opportunity  for  forestry  in  Louisiana's  Agricultural 
Program.   In:  Louisiana's  Resources  &  Purchasing  Power, 
La,   Dept«  of  Commerce  &  Industry,  pp.  93-100,  illus.  193' 

The  hardwood  forests  of  the  lower  South.  Manufacturers 
Record  107  (2):  29-31,  illus.  Feb.  1938. 

The  timber  wealth  of  the  lower  South.  Southern 
Lumberman  157  (1985):  115-118,  illus.  Dec.  15,  1938. 


Faulks,  E.  B. 


Growth  and  drain  in  the  forests  of  central  and  south- 
west Mississippi.  Forest  Survey  Release  No.  34.  Southerr 
Forest  Expt.  Sta.   13  pp.,  illus.  Aug.  11,  1938. 


Forest  resources  in  the  longleaf  pine  region  of 
Mississippi  and  east  Louisiana.  Forest  Survey  Release  No, 
39.   Southern  Forest  Expt.  Sta.  34  PP.>  illus.  Nov.  23, 
1938. 


*f-Heyward,  F.  D. 

^Huberman,  M.  A. 
Ineson,  F.  A. 


and 
Eldredge,  I.  F. 

Liefeld,  T.  A. 


V.   L.   Harper-''-  and 
iMeginnis,   H.   G. 


'Nelson,   Mary  L. 


Olsen,   C.   F. 


Osborne,  J.  G. 
Pessin,  L.  J. 


Soil  temperatures  during  forest  fires  in  the  longleaf 
pine  region.  Jour.  Forestry  36  (5):  4.7B-i491,  illus. 
May  1938. 

Growing  nurseiy  stock  of  southern  pines.   U.  S.  Dept. 
Agr.  Leaflet  155,  8  pp,,  illus,   April  1938. 

The  use  of  round  turpentine  timber — surveys  in  the 
several  states  and  conclusions  drawn  from  them. 
uamD±e'S  Internat.  Naval  Stores  Year  Book  for  1938-39. 
pp.  135-137,  illus.  1938. 

Forest  resources  of  northeastern  Florida.   U.  S. 

Dept.  Agr.  Misc.  Pub.  No.  313.  ^0  pp.,  illus.  Aug.  1938, 


Naval  stores  yields  from  French  and  American  faces 

chipped  on  bark-bars.   Gamble's  Internat.  Naval 

Stores  Year  Book  for  1938-39.  pp.  130-131,  illus.  1938. 

A  new  de.y  in  the  naval  stores  industry.  Jour.  Forestry 
36  (11):  1128-1130.  Nov.  1938. 

Effect  of  depth  of  sowing  on  nursery  yields  of  black 
locust.  Jour.  Forestry  36  (-4) :  4-11-^16,  illus. 
April  1938. 

The  pole-frame  brush  dam — a  low-cost  mechanical  aid 
in  reforesting  gullied  land.  Occasional  Paper  No.  76. 
Southern  Forest  Expt.  Sta.  8  pp.,  illus.  Aug.  15,  1938. 

Preliminary  investigations  on  dry,  cold  storage  of 
southern  pine  seed.  Occasional  Paper  No.  78.  Southern 
Forest  Expt.  Sta.   19  pp.   Dec.  8,  1938. 

Studies  in  fire  behavior  at  the  Southern  Forest 
Experiment  Station.  Mississippi  National  Forests. 
Fire  News  2  (17):  2-3.  May  1938. 

Technique  for  evaluating  the  vigor  of  planted  slash 
and  longleaf  pine  seedlings.  Joui'.  Forestry  36  (7): 
702-704,  illus.  July  1938. 

Effects  of  burned  faces  on  later  turpentining.   Forestry 
News  Digest.   Southern  Issue,  p.  23.  May  1938. 

Effect  of  soil  moisture  on  the  rate  of  growth  of 
longleaf  and  slash  pine  seedlings.  Plant  Physiol, 
13  (1):  179-189,  illus.  Jan.  1938. 

The  effect  of  vegetation  on  the  growth  of  longleaf 
pine  seedlings.  Ecol.  Monographs  8  (1):  115-149, 
illus.  Jan.  1938. 
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Raber,  Oran. 


The  history  of  shipmast  locust. 
(11):  1116-1229.  Nov.  1938. 


Jour.  Forestry 


36 


Reynolds,  R.  R. 


Snyder,  T.  E. 


Possible  returns  from  planted  loblolly  pine.  Occasional 
Paper  No.  73.   Southern  Forest  Expt.  Sta.   8  pp.  Jan. 
31,  1938. 

Studies  in  shortleaf  pulpwood  production.  Southern 
Lumber  Jour.  L2   (2):  2A,  59.   Feb.  1938.   Also  under 
title;  "Studies  of  pulpwood  production  in  shortleaf- 
loblolly  pine  stands."   Paper  Trade  Jour.  106  (17):  6^4- 
65,  April  28,  1938. 

Forest  research  as  applied  to  south  Ark8.nsas. 
(Presented  before  Third  Cooperators  Meeting,  Little 
Roch,  Ark.,  June  20,  1938.)   Proc.  Third  Annual 
Meeting  Ark.  For.  Commission  Cooperators.   28-3/4. 
June  20,  1938. 

-The  business  side  of  conservation.   (Presented  at 
Assoc,  of  Paper  Mill  Superintendents,  Southern 
Division,  Monroe,  La.,  Nov.  /4>  1938.)   Southern 
Pulp  and  Paper  Jour.  1  (1):  26,  35,  36,  illus. 
Dec.  1938. 

The  termite  problem  and  recent  research.   (Presented 
before  National  Pest  Control  Assoc.  Memphis,  Tenn,, 
Oct.  25,  1937.)  Exterminators  Log  6(3):  6-9,  illus. 
March  1938. 

Isoptera,  family  Rhinotermitidae,  Reticulitermes 
creedei  n.  sp.  A  new  fossil  termite  from  the  Miocene. 
In:  Carpenter,  F.  M.,  and  others.  Fossil  insects 


from  the  Creede  Formation,  Colorado, 
109-110,  illus.  Sept.  1938. 


Psyche  1^5   (2-3): 


Southern  Forest 
Experiment  Station 


-  The  present  status  of  the  Lyctus  problem.  Year  Book 
National  Hardwood  Lujiiber  Assn.  pp.  8^-90,  illus.  Oct.  1938 

-  Southern  Forestry  Notes  No.  20,  Jan.  1938. 


Southern  Forestry  Notes  No.  21,  March  1938. 

Southern  Forestry  Notes  No.  22,  May  1938. 

Southern  Forestry  Notes  No.  23,  Sept.  1938. 

■Southern  Forestry  Notes  No.  2^,  Nov.  1938. 
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SpillerSj  A.  R. 


Forest  resources  of  northwest  Florida.  Forest  Survey 
Release  No.  33.  Southern  Forest  Expt.  Sta.  'i'}   pp.,  illus 
June  18,  193B. 


-  Forest  resources  of  southwest  Alabama.  Forest  Survey 
Release  No.  35.   Southern  Foi'est  Expt.  Sta.   35  pp., 
illus.  Sept.  9,  1938. 


Forest  resources  of  central  and  south  Florida.   Forest 
Sui'vey  Release  No.  38.   Southern  Forest  Expt.  Sta. 
30  pp.,  illus.  Nov.  3,  1938. 


Stover,  W.  S, 


Sawtimber  and  cordwood  volumes  in  north  Georgia. 
Forest  Survey  Release  No.  30.   Southern  Forest  Expt. 
Sta.   8  pp.,  illus.  Feb.  10,  1938. 


Wahlenberg,  M,   G, 


Wakeley,  Philip  C, 


Winters,  R.  K. 


^Putnam ,  J  „  A .  ^ 

and 
Eldredge,  I.  F, 


Major  portion  of  work  on  paper  completed  while  a  member  of  the  Station  staff. 


-  Profitable  management  of  shortleaf  and  loblolly  pine 
for  sustained  yield.   U.  S.  Forest  Service  Bull. 

22  (9):  3-A.  May  2,  1938. 

-  Harvesting  and  selling  seed  of  southern  pine.   U.  S. 
Dept.  Agr.  Leaflet  No.  156.   8  pp.,  illus.  April  1938. 

-  Planting  southern  pines.   U.  S.  Dept.  Agr.  Leaflet  No. 
159.   8  pp.,  illus.   June  1938. 
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INTRODUCTION 


Present  forest  situation  in  the  Lower  SouthJ^  unsatisfactory 

The  Lov/er  South  is  not  enjoying  fully  the  opportunities  offered  by 
its  forest  lands.  The  Forest  Survey  has  shovna  that  more  than  120  million 
acres  or  almost  60  percent  of  the  land  area  in  the  Lovv'er  South  is  produc- 
tive forest  land,  capable  of  grov/ing  profitable  crops  of  timber  under 
forest  management.   It  found  a  sound-tree  growing  stock  of  usable  sawtimber 
amounting  to  254  billion  board  feet,  lumber  tally,  plus  852  million  cords  of 
material  under  sawlog  size.   It  also  has  shovm,  however,  that  the  present 
forest  is  greatly  understocked,  producing  less  than  half  the  timber  of  which 
the  sites  are  capable,  with  many  thin  stands  made  up  of  limby  trees  of  poor 
quality  and  low  value,  large  numbers  of  them  fire-scarred,  and  more  than 
9  million  acres  of  land  practically  devoid  of  tree  growth. 

This  debilitated  condition  can  be  laid  to  a  variety  of  causes,  chief 
of  which  are  the  long-sustained  practice  of  over-cutting  and  of  removing 
the  best  trees  and  leaving  the  poorest,  together  vdth  widespread  and  fre- 
quent burning-over  of  most  southern  forest  areas.  The  Lower  South 's  advan- 
tages of  an  immense  area  where  soil  and  climatic  conditions  are  favorable 
for  rapid  tree  growth,  the  great  number  of  valuable  native  tree  species, 
the  ease  of  logging,  the  availability  of  ample  labor,  and  accessibility  to 
good  markets,  offer  the  extraordinary  opportunity  of  making  this  region  the 
most  important  source  of  future  timber  supplies  for  North  America.   A  big 
job  lies  ahead,  however,  in  rebuilding  this  great  natural  resource  to 
maximum  usefulness. 

The  Lower  South  originally  had  the  most  extensive  body  of  valuable 
timber  to  be  foiond  in  the  v;orld.   Less  than  15  percent  of  the  original 
area  is  occupied  by  old-growth  forest  stands,  and  more  than  half  of  this 
remainder  has  been  partially  cut.  The  day  of  lumber  production  based  on 
liquidation  of  virgin  forest  stands  is  over.   For  the  past  several  years, 
more  than  half  the  lumber  produced  in  the  Lower  South  has  come  from  second- 
grov.th  stands,  and  that  proportion  is  steadily  increasing.   By  and  large, 
this  second  crop  of  timber  has  come  up  v/ith  very  little  care  or  attention. 

Xj   In  this  report,  the  Lower  South  is  approximately  that  section  within  the 
boundaries  of  the  Southern  Forest  Experiment  Station  territory  and  includes 
the  States  of  Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  southern 
Arkansas,  east  Texas  and  east  Oklahoma  (see  map  on  front  cover). 


Within  the  last  decade,  however,  considerable  progress  has  been  made  in  the 
adoption  of  conservative  forest  management  practices.  A  Forest  Service  in- 
vestigation (1938)  indicated  that  over  13  million  acres  of  commercial  forest 
land  in  industrial  and  other  ownership  (not  including  farm  ownership)  in  the 
Lower  South  is  being  managed  with  the  object  of  continuous  production. 

Part  of  this  progress  is  accounted  for  by  the  recent  phenomenal  ex- 
pansion of  pulp  and  paper  mills  in  the  South,  including  completion  early  in 
19/^0  of  the  first  mill  to  m.ake  newsprint  from  southern  pine.  These  pulp 
and  paper  mills  have  purchased  more  than  3  million  acres  of  forest  land 
in  the  Lower  South,  on  which  a  considerable  part  of  their  raw  material  re- 
quirements is  being  grown.  The  company  holdings,  as  a  rule,  are  managed 
by  technically  trained  foresters,  v/ith  sustained  yield  from  fully  built-up 
forest  stands  as  the  objective.   Such  mills  afford  a  market  also  for 
material  from  even  larger  areas  of  non-company  lands  that  has  heretofore 
had  little  or  no  value  and  has  generally  been  unutilized  in  the  woods. 
Furthermore,  this  forest  industry  is  the  first  in  the  South  to  adopt  volun- 
tary forest  conservation  practices,  both  on  its  own  lands  and  on  the  lands 
of  those  from  whom  it  buys  wood.  Although  full  compliance  with  its  conser- 
vation rules  has  not  yet  been  attained,  the  pulp  and  paper  industry  has  made 
good  progress  towards  better  forestry  through  setting  up  minimum  cutting 
standards — not  all  that  could  be  desired  for  intensive  forestry  practice, 
perhaps,  but  a  decided  step  forward. 

Lumber  companies  and  smaller  landowners,  too,  are  making  progress  in 
placing  more  forest  land  imder  organized  fire  protection,  in  conservative 
cutting  practices,  in  thinning  dense  stands,  and  in  restocking  of  denuded 
lands  by  planting.  There  has  been  a  marked  increase  in  ownership  of  land 
by  public  agencies,  both  Federal  and  State,  which  means  placing  more  land 
under  sustained-yield  management. 

Many  perplexing  forestry  problems 

In  spite  of  these  evidences  of  progress,  much  remains  to  be  done 
before  the  South 's  forests  will  be  contributing  their  full  share  toward  the 
economic  and  social  advancement  of  this  region.   Even  at  this  present  day, 
about  20  percent  of  the  forest  lands  in  the  Lower  South  is  burned  over  each 
year;  furthermore,  less  than  4-0  percent  of  the  forest  land  in  the  region 
is  under  organized  fire  protection.   It  is  estimated  that  about  10  million 
acres  of  southern  forest  lands  are  in  need  of  forest  planting,  yet  to  date 
only  about  500,000  acres  have  been  planted,  and  not  all  this  with  complete 
success.  The  combined  planting  program  of  public  and  private  agencies  con- 
templates the  reforestation  of  between  75,000  and  100,000  acres  annually 
during  the  next  few  years — rather  slow  progress  considering  what  needs  to 
be  done. 

About  93  percent  of  the  forest  lands  of  the  Lower  South  and  95  per- 
cent of  its  sawtimber  volume  are  in  private  ownership.  Of ' the  huge  area 
of  privately  owned  land,  over  37  percent  is  on  farms.   The  problem  of  getting 
good  forestry  practiced  on  these  lands  is  complicated  by  the  mixed  pattern 
of  land  ownership  involving  millions  of  individuals,  many  of  them  absentee 
owners.   About  60  percent  of  southern  farmers  are  tenants  and  about  4-0  per- 
cent of  the  tenants  move  every  year.   The  need  for  ready  cash  is  so  urgent 
to  most  small  forest  owners  that  they  are  often  willing  to  forego  future 
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returns  for  a  little  immediate  revenue.  This  instability  of  farm  tenure  is 
one  of  the  greatest  deterrents  to  good  forestry  practice  on  farm  woodlands. 

Ajiother  big  hindrance  to  forestry  progress  can  be  charged  to  the 
small  portable  sawmill.  Over  90  percent  of  all  southern  sawmills  are  in  the 
small-mill  classification  (under  20,000  board  feet  daily  capacity);  they  cut 
more  than  50  percent  of  the  lumber  produced  in  the  Lower  South.  Mills  of 
this  class  are  essential  in  the  flow  of  lumber  from  stump  to  market,  and 
without  them  many  thousands  of  small  timberland  owners  could  find  no  immediate 
outlet  for  their  forest  products.  On  the  other  hand,  these  small  mills,  in 
general,  do  not  contribute  to  good  forestry  practices.   The  typical  small  mill 
operator  owns  no  timberland,  takes  little  or  no  part  in  encouraging  timber 
growing  on  the  other  man's  land,  and  generally  cuts  every  tree  that  will  make 
a  2x4-,  thus  stripping  the  land  of  growing  stock.   In  the  main,  small  mills 
manufacture  an  inferior  product,  pay  minimum  wages,  buy  their  logs  at  prices 
which  offer  no  incentive  to  the  growing  of  timber,  and  contribute  to  the 
current  over-production  of  low-quality  lumber.   The  operators  of  these  tran- 
sient plants  are  apparently  impervious  to  all  efforts  to  interest  them  in 
better  forest  and  utilization  practices. 

Good  forestry  is  not  possible  without  good  markets,  and  because  of 
the  tremendous  forest  area  and  favorable  conditions  for  forest  growth  in  the 
Lower  South,  more  and  broader  outlets  for  forest  raw  material  are  needed. 
With  increased  markets  will  come  keener  competition  and  increased  prices 
for  stumpage,  enhancing  the  profitableness  of  timber  growing.   In  the  past, 
the  South  has  furnished  large  quantities  of  lumber  and  other  roughly  manu- 
factured wood  products  to  the  North  and  Midwest.   What  it  needs  now  is  more 
remanufacturing  plants  (such  as  furniture  factories,  wood  fabricating  in- 
dustries, plywood  plants,  etc.)  and  additional  forest  industries  employing 
a  higher  degree  of  processing  to  absorb  more  local  labor,  and  to  produce 
more  consumer  goods. 

In  1937,  the  forests  of  the  8  States  in  the  Lower  South  furnished 
raw  material  for  more  than  10,000  industrial  plants  using  forest  products, 
and  provided  nearly  60  million  man-days  of  employment  (4-2  percent  in  the 
woods  and  58  percent  in  the  plants).   A  portion  of  this  labor  was  em- 
ployed on  a  part-time  basis,  but  it  is  conservatively  estimated  that  over 
half  a  million  persons  obtained  all  or  a  major  part  of  their  livelihood 
directly  from  the  forests  or  the  wood-products  plants  of  the  region. 
After  some  decades  of  proper  protection  and  management,  the  forests  of  the 
Lower  South  could  support  almost  double  this  number  of  workers  on  a  stable 
and  permanent  basis. 

The  South  is  a  section  of  the  Nation  with  large  and  pressing  social 
problems — a  land  of  declining  agriculture,  where  farming  has  heretofore 
been  the  main  source  of  livelihood.  The  area  in  cultivation  has  been 
shrinking  for  more  than  a  decade  until  there  is  less  crop  land  now  than 
80  years  ago;  furthermore,  the  soil  has  deteriorated  greatly  during  that 
time,  whereas  rural  population  has  about  doubled.   Forty-five  out  of  every 
hundred  acres  of  farm  land  is  now  in  forest,  and  these  forest  lands  take 
up  13  times  as  much  area  as  does  cotton,  the  crop  ranking  second  to  timber 
in  terms  of  land  use.   Cash  income  from  these  farm  woodlands  (according 
to  the  1930  census)  averaged  only  16  cents  per  acre,  whereas  under  good 
forest  management,  an  annual  gross  income  of  $2   to  $3  per  acre,  including 


an  outlet  for  the  farmer's  ovm  between-crops  labor,  would  be  possible. 

Owing  to  the  decline  of  agriculture  coupled  with  a  steady  increase 
in  population,  incomes  have  decreased,  and  the  South  has  become,  according 
to  the  National  Emergency  Council,  the  Nation's  Economic  Problem  No.  1. 
Considering  its  resources  in  land,  climate,  and  population,  it  might  well 
become  the  Nation's  No.  1  customer,  and  at  present  the  international  situa- 
tion suggests  that  the  United  States  must  look  for  home  markets  to  absorb 
losses  in  foreign  trade.   Much  of  its  lands  are  best  suited  for  agriculture, 
other  areas  will  be  available  for  intensive  mineral  development,  but  by  far 
the  greater  part  of  the  land  surface  should  be  utilized  for  forest  produc- 
tion, its  highest  use.  Full  development  of  these  forest  resources  will 
provide  permanency  to  communities  and  industries,  continuous  employment  of 
labor,  more  prosperous  railroads  and  other  utilities,  a  broader  and  more 
stable  tax  base,  and  through  increased  purchasing  power  v/ill  give  the 
people  of  the  region  that  parity  in  prosperity  they  have  long  been  denied. 

Where  does  forest  research  fit  into  the  picture? 

What  can  be  done  to  promote  better  forestry  practice  in  the  South? 
One  major  need  is  for  more  forestry  education  to  reach  more  people.   In- 
stead of  a  single  extension  forester  to  a  State,  each  county,  especially 
in  the  heavily-forested  sections,  should  have  a  publicly  employed  for- 
ester, working  in  close  cooperation  with  the  county  agricultural  agent. 
Lack  of  practical,  v/orking  knowledge  of  the  full  possibilities  of  good 
forest  husbandry  and  of  what  it  promises  in  dollars  and  cents  returns 
has  undoubtedly  held  back  progress. 

It  is  only  in  recent  years,  however,  that  preliminary  information 
on  which  to  base  sound  forestry  recomniendations  has  become  available. 
Even  now,  much  vital  information  essential  for  permanent,  successful 
forest-land  management,  which  can  best  be  derived  through  forest  research, 
is  entirely  lacking.   In  general,  forest  research  is  a  job  for  the  public 
agencies;  first,  because  it  is  inefficient  for  each  landov/ner  to  undertake, 
alone,  research  for  his  individual  land;  secondly,  because  the  public  is 
by  far  the  largest  single  owner  of  forest  land;  and  finally,  because  in 
a  long-time  undertaking  such  as  forest  research,  public  agencies  alone  can 
be  expected  to  provide  the  necessary  continuity  of  effort  and  stability 
of  program. 

Forest  research  at  the  Southern  Forest  Experiment  Station,  the  re- 
gional Federal  station  serving  the  Lower  South,  was  initiated  on  a  small 
scale  in  1921.   Since  then,  its  program  has  been  expanded  gradually  and, 
within  the  limitations  of  its  facilities,  it  has  sought  answers  to  many 
problems  of  forest  protection  and  management  and  of  forest-land  use  con- 
fronting this  region.   Its  nine  experimental  forests,  set  aside  on  pub- 
licly owned  land,  and  representative  of  the  major  forest  types  of  the 
Lower  South,  serve  primarily  as  field  laboratories  for  conducting  funda- 
m.ental  and  applied  forest  research,  but  they  also  are  used  extensively  as 
demonstration  areas,  where  lumbermen  and  others  can  see,  on  the  ground, 
the  results  of  recommended  forest  practices.   Highlights  of  current  Station 
findings  are  presented  later  in  this  report. 
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Since  1921,  the  Station  has  made  noteworthy  progress  in  v/orking 
out  the  scientific  basic  for  good  forest  management,  but  forest  research 
is  necessarily  a  long-time  undertaking.  This  is  particularly  true  in  the 
Lower  South,  where  more  than  120  million  acres  of  forest  extends  over 
eight  States  from  the  Atlantic  Ocean  to  the  plains  of  Texas,  and  the 
research  worker  encounters  a  complexity  of  forest  soils,  forest  types, 
and  conditions,  a  great  variety  of  forest  products,  and  a  multiplicity 
of  uses  for  forest  lands.   In  order  to  increase  the  quantity  and  quality 
of  forest  products  on  southern  lands,  research  is  helping  to  find  the 
ansv/ers  to  many   questions,  including  the  following. 

1.  Hov/  can  proper  forest  management  be  attained? 

Many  complicated  problems  face  the  landowner  interested  in  improving 
his  forest.  How  should  he  manage  his  forest  for  sustained  production? 
This  is  an  all-important  question,  whether  the  forest  extends  over  several 
hundred  thousand  acres  or  is  only  a  small  patch  of  timber  on  a  farm.   The 
owner  needs  to  know  when  to  cut  his  trees  and  which  ones  should  be  removed 
and  which  left  standing,  to  insure  maximum  grov/th  and  yields;  v/hich  trees 
are  needed  as  a  source  of  seed  to  obtain  natural  reproduction;  how  open, 
understocked  stands  can  be  brought  to  full  productiveness;  how  the  more 
valuable  species  can  be  favored  and  the  less  valuable  eliminated  (through 
cutting,  girdling,  poisoning,  burning,  etc.);  v/hen  and  to  what  extent 
young  stands  can  be  thinned  or  improvement  cuttings  made  advantageously; 
when  pruning  is  justified,  and  how  and  when  it  should  be  done;  what  plant- 
ing methods  can  be  used  on  eroded  or  v;aste  lands  to  bring  them  back  to 
productivity;  what  turpentining  practices  (in  the  longleaf  and  slash  pine 
belt)  v/ill  give  maximum  gum  yields  with  a  minimum  of  damage  to  the  trees; 
and  many  other  questions  that  must  be  answered  for  each  of  the  many  forest 
types  and  for  different  objectives  of  management — with  the  necessity  for 
showing  a  profit  always  in  mind. 

2.  How  can  forests  best  be  protected? 

Southern  forests  are  subject  to  losses  from  fire,  animals,  insects, 
disease,  storms,  etc.   To  provide  adequate  protection  from  such  losses, 
these  influences  must  be  studied  and  plans  developed  for  measures  to  con- 
trol or  modulate  their  effects,  with  speed  and  efficiency,  and  at  minimum 
cost.   Control  measures  will  differ  according  to  variations  in  soil, 
climate,  timber  type  or  vegetative  cover,  age  and  condition  of  stand,  etc. 
Of  all  the  enemies  of  southern  forests,  fire  is  considered  the  most  danger- 
ous. Adequate  control  of  fire,  therefore,  is  the  first  essential  to  the 
practice  of  forestry  in  the  South. 

3.  Will  forestry  pay? 

Another  group  of  problems  revolves  around  the  economic  aspects,  or 
the  costs  and  returns  of  forestry.   What  forestry  practices  pay;  which  are 
unprofitable;  v;hich,  although  at  present  unproductive,  will  probably  return 
a  future  profit?  V/hat  combination  and  sequence  of  forest  utilization 
measures  will  produce  the  greatest  profit  per  acre  in  the  long  run?  How 
much  investment  should  the  landovmer  or  manufacturing  establishment  make 
in  land,  in  timber,  in  utilization  roads,  in  logging  equipment,  in  plant, 
etc.?  What  marketing  practice  offers  most  favorable  returns?  What 
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opportunities  exist  for  obtaining  long-time  forest  credits  at  reasonable 
interest  rates?  Is  the  forest  tax  situation  favorable  or  unfavorable,  and 
what  is  the  outlook  for  any  change  in  this  respect?  What  is  the  over-all 
forestry  situation  in  any  given  community  or  economic  unit,  and  in  the 
region  as  a  whole,  as  respects  timber  resources,  present  rates  of  depletion 
and  regrowth,  and  the  probable  future  markets  for  its  wood  and  forest  pro- 
ducts? A  sound  forestry  program  should  be  based  upon  the  management  and 
utilization  of  the  forest  resource  in  the  best  interests  of  the  individual, 
the  commimity,  and  the  Nation. 

4.  What  can  be  done  to  obtain  more  and  better  utilization  of  forest  products? 

Profitable  forestry  frequently  depends  on  developing  new  uses  or  new 
markets  for  products  at  present  unmerchantable.  For  example,  over  50  percent 
of  the  volume  of  southern  forests  is  in  hardwoods,  much  of  it  in  low  grade  or 
cull  trees  and  in  so-called  "inferior"  species,  at  present  unmerchantable. 
Also,  many  southern  pine  forests  are  reverting,  through  cutting  out  of  the 
pine  component,  to  inferior  quality  hardwoods.  This  situation  presents  many 
problems  requiring  the  help  of  utilization  research. 

Present  Stands  of  second-grov^fth  longleaf  and  slash  pine  exceed  the 
needs  of  the  naval  stores  industry  in  supplying  their  present  or  prospective 
markets.   The  supply  of  stumpwood  v/ill  more  than  take  care  of  prospective 
demands  for  wood  naval  stores  products  for  a  long  time  to  come.   In  both 
these  cases  research  aimed  to  expand  the  markets  for  turpentine  and  rosin 
is  called  for. 

Many  of  the  methods  of  logging  and  processing  used  in  southern  forests 
are  wasteful  and  inefficient.   Studies  are  needed  to  improve  logging  methods 
and  equipment,  and  to  obtain  more  efficient  operation  of  sawmills,  particu- 
larly small  mills. 

Many  unsolved  problems  confront  the  pulp  and  paper  industry,  wood  dis- 
tillation plants,  treating  plants,  and  other  forest  utilization  enterprises 
throughout  the  South.   This  region  urgently  needs  more  manufacturing  industry, 
and  one  outstanding  possibility  for  such  development  lies  in  finding  new 
uses  for  wood  products  and  higher  degrees  of  fabrication  or  processing  for 
the  forest  resource,  a  job  for  forest  utilization  research. 

5.  How  and  to  what  extent  can  supplementary  forest  resources  such  as 
grazing,  wildlife,  and  recreation  best  be  developed? 

Southern  forests  offer  many  resources  other  than  timber.   Most 
southern  forest  lands  provide  some  grazing  for  livestock.   For  the  most 
part,  the  forest  range  is  unfenced  and  is  used  at  no  cost  by  small  cattle- 
men and  farmers  who  customarily  set  winter  fires  to  improve  the  forage. 
This  interferes  seriously  with  the  use  of  the  land  for  timber  growing. 
Research  is  needed  to  take  full  advantage  of  the  opportunity  of  utilizing 
southern  forests  for  grazing,  together  with  other  uses.   This  calls  for 
coordination  in  the  fields  of  forestry,  range  management,  animal  husbandry, 
agronomy,  and  economics. 
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The  possibilities  offered  by  southern  forests  for  the  propagation 
of  v/ildlife  are  almost  unexplored,  although  valuable  investigations  have 
been  made  on  quail  in  the  Southeast.   The  occupancy  of  forest  land  by  game 
animals  presents  numerous  unsolved  problems  in  land  management. 

There  is  also  need  for  correlating  uses  of  southern  forests  for 
timber,  livestock,  and  game  with  their  use  for  outdoor  recreation. 

6.  What  influence  do  forests  exert  on  streamflow,  erosion,  and  flood  control? 

The  generally  beneficial  influence  of  forest  and  vegetative  cover  in 
holding  the  soil  has  long  been  recognized.   It  is  far  from  certain,  however, 
how  much  influence  forests  exert  in  regulating  streamflow,  or  in  preventing 
floods  and  the  silting  of  streams  and  reservoirs.   If  it  is  proven  that 
forestry  can  play  an  important  role  in  ameliorating  these  conditions,  the 
public  can  be  saved  enormous  losses  ann\ially.  What  we  need  is  more  exact 
knowledge  of  these  forest  influences,  as  a  basis  for  proper  land  management, 
and  this  can  best  be  obtained  by  a  carefully  planned  and  conducted  research 
program. 

Summary 

Although  considerable  progress  in  forestry  has  taken  place  in  the 
Lower  South  during  the  last  tv/o  decades,  one  reason  for  slowness  in  adopt- 
ing good  forestry  practices  can  be  laid  to  insufficiency  of  technical 
knowledge.  Research  must  supply  this  information  unless  we  are  to  use  the 
inefficient  and  costly  trial-and-error  method.   The  U.  S.  Forest  Service 
through  its  program  of  forest  research  in  the  Lower  South  has  made  a  fair 
start  in  finding  the  ansv/ers  to  many  of  the  questions  stated  above.   In 
this  program,  it  has  tried  to  find  solutions  to  the  most  important  problems 
first.   It  has  already  helped  to  point  the  way  toward  better  and  more 
profitable  forestry  practices  in  this  region.   Progress  reports  have  been 
issued  from  time  to  time  and  distributed  to  southern  forest  landowners  and 
public  agencies.  The  Station  territory  is  so  extensive,  however,  the  forest 
types  and  conditions  so  varied,  and  the  problems  requiring  answers  so  numer- 
ous, that  the  facilities  available  have  been  entirely  inadequate  to  do  more 
than  scratch  the  surface.  As  an  example,  almost  no  research  has  been  possible 
in  the  southern  bottomland  hardv;ood  region,  although  this  is  the  greatest 
source  of  hardv/oods  in  the  United  States.   To  obtain  the  basic  scientific 
information  needed  for  the  best  development  of  one  of  the  region's  foremost 
resources,  its  forests,  there  is  need  for  several  fully-equipped  and  v/ell- 
manned  Federal  forest  experiment  stations  in  this  section,  each  supplied 
with  ample  facilities  in  the  form  of  experimental  and  demonstration  forests, 
technical  personnel,  and  equipment.   In  view  of  the  importance  of  develop- 
ing fully  the  region's  greatest  potential  source  of  wealth,  and  in  order  to 
help  solve  its  many  complex  social  and  economic  problems,  a  greatly  expanded 
program  of  forest  research  can  be  completely  justified. 

The  following  pages  set  forth  several  research  accomplishments  of 
the  Southern  Forest  Experiment  Station  for  the  past  year,  together  with 
a  resume  of  plans  for  the  future.   These  highlights  are  separated  according 
to  the  four  main  divisions  of  Station  investigations:  (1)  Forest  Management, 
(2)  Forest  Influences,  including  Flood-control  Surveys;  (3)  Forest  Economics, 
and  (4.)  the  Forest  Survey. 
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FOREST  MANAGEMENT 

Bottomland  hardv;ood  research  started 

Forty-two  percent  of  the  alluvial  valley  of  the  Mississippi  River 
fron  the  Ohio  River  to  the  Gulf  of  Mexico  is  forested,  covering  a  total  of 
I3-I/2  million  acres.  The  bottomland  hardwoods  in  this  region  constitute 
an  important  part  of  the  South 's  extensive  forest  resource.  In  addition, 
there  are  15  million  acres  of  bottomland  hardwoods  scattered  through  the 
remainder  of  the  South.  Until  this  year,  hov;ever,  no  research  to  determine 
proper  methods  of  managing  bottomland  hardwood  forests  had  been  undertaken. 

A  study  of  different  methods  of  improving  a  typical,  poorly  stocked, 
second-growth  stand  of  bottomland  hardwoods  was  started  in  the  fall  of  1939, 
in  cooperation  with  the  Mississippi  Agricultural  Experiment  Station  at  the 
Delta  branch  station  near  Stoneville,  on  forest  land  that  had  previously 
reverted  to  the  State  for  non-payment  of  taxes.   While  this  tract  does  not 
contain  enough  trees  to  occupy  the  site  fully,  it  contains  far  too  many 
poor  trees — trees  that  are  diseased  and  insect-ridden,  trees  of  unmerchant- 
able species,  and  trees  of  poor  form  and  low  quality.   Unrestricted  fires 
and  trespass  have  caused  great  losses.   This  condition,  unfortunately,  is 
common  in  the  bottomland  hardwood  section;  hence  the  Stoneville  stand  is 
particularly  suitable  for  the  study. 

Two  degrees  of  improvement  cutting  are  being  tested,  and  the  results 
of  each  will  be  compared  v/ith  those  for  unimproved  stands.   Only  the  poorest 
trees  are  being  removed,  but  with  so  many  such  trees  the  cuttings  are  heavy. 
Most  of  the  trees  cut  are  suitable  only  for  fuelv/ood,  but  sawlogs  and  stave 
bolts  are  being  cut  wherever  possible.   A  complete  record  of  costs  and  re- 
turns is  being  kept.   In  addition  to  determining  the  immediate  financial 
outcomcO  of  these  improvement  cuttings,  and  the  subsequent  growth  of  the 
differently  treated  stands,  it  is  planned  to  use  this  study  to  develop 
general  marking  rules  suitable  for  use  throughout  the  Delta  region.   The 
demonstration  value  of  this  study  is  also  being  developed  to  the  greatest 
extent  possible. 

Advances  made  in  study  of  pine  nutrition. 

•  Little  is  knovm  of  the  nutritional  requirements  01  the  southern 
pines.  A  study  devised  to  explore  this  field  has  been  resolved  into  two 
phases:  (1)  the  effect  of  nutrient  deficiencies  on  the  vigor  of  pine  seed- 
lings, and  (2)  the  optimum  and  minimum  nutrient  requirements  of  pine  seed- 
lings.  The  first  part  of  the  study  has  been  completed,  while  the  second 
is  still  in  progress. 

The  study  revealed  that  during  the  first  year  of  growth,  deficiencies 
of  some  elements  bring  about  highly  detrimental  results,  while  the  lack  of 
other  elements  shows  little  or  no  injurious  effects.  Nitrogen  deficiency 
is  definitely  injurious  to  all  southern  pine  species,  scarcely  any  needles 
being  produced  by  shortleof,  loblolly,  and  slash  pine  v/hen  grown  in  the 
absence  of  nitrogen.   Longleaf  pine  produced  needles  distinctly  shorter 
than  in  the  other  cultures. 
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Deficiency  of  potassium  showed  definite  injurious  effects  on  slash, 
loblolly,  and  shortleaf  but  little  effect  on  longleaf  pine.   Absence  of 
calcium  showed  no  definite  effects  on  any  species,  except  loblolly  pine, 
in  which  root  development  seemed  to  be  hindered.   Although  magnesium  de- 
ficiency reduced  the  vigor  of  longleaf  pine  seedlings,  the  effect  on  the 
slash,  loblolly,  and  shortleaf  pines  was  small.   Shortleaf  pine  alone 
showed  injury  from,  sulphur  deficiency.   Lack  of  phosphorus  showed  no 
adverse  effects  on  any  pine  species.   The  needles  were  a  healthy  deep 
green  color  and  vigor  was  not  markedly  different  from  those  growing  in 
cultures  supplied  v/ith  all  the  nutrients. 

Root  competition  an  important  factor  in  retarding  early  growth  of  longleaf 

Longleaf  pine  seedlings  exhibit  many  unique  growth  characteristics. 
For  a  period  follov/ing  germination,  the  stem  grows  extremely  slowly  and 
is  scarcely  visible  above  ground.   Duration  of  this  period  of  slow  growth 
depends  on  several  factors  including  site,  heredity,  and  the  frequence 
and  severity  of  insect  and  disease  attacks.   It  may  extend  to  15  years, 
and  10  years  is  common.  Recent  studies  have  shown  that  another  factor, 
competition  for  nutrients,  plays  an  important  part  in  this  period  of 
stagnation.   Longleaf  pine  seedlings  grovm  in  containers  without  grass 
shov/ed  an  average  dry  weight  greater  than  when  grass  was  present.  Where 
the  grass  was  removed,  burned,  and  the  ashes  returned  to  the  container 
the  dry  v/eight  of  the  pines  was  intermediate  between  those  growing  without 
grass  and  those  grov/ing  with  grass  left  undisburbed.   Inasmuch  as  ample 
water  was  applied  to  the  cultures,  it  appears  that  the  root  competition 
between  grasses  and  pines  was  not  for  water  alone,  but  to  a  large  extent 
for  mineral  nutrients  also.   Such  competition  for  mineral  nutrients  is 
probably  important  in  the  soils  of  the  Gulf  Coastal  Plain  where  soil 
fertility  is  limited. 

Fertilizer  studies  confirm  current  nursery  practice 

The  earliest  pine  tree  nurseries  in  the  South  were  operated  on  a 
kind  of  "shifting  agriculture;"  investments  in  buildings  and  other  improve- 
ments were  kept  small,  and  when  several  crops  of  pine  seedlings  had  depleted 
the  soil,  nurseries  were  moved  to  new  ground.   After  the  launching  of  ambi- 
tious State  and  Federal  planting  programs  about  1933  to  1935,  however,  a 
number  of  large  nurseries  were  permanently  established,  with  large  invest- 
ments in  buildings.   Consequently,  the  operating  agencies  faced  the  problem 
of  maintaining  soil  fertility  at  the  original  sites.   Since  then,  many 
have  adopted  the  alternation  of  one  crop  of  pine  seedlings  with  one  green 
manure  crop,  usually  a  legume,  as  a  means  of  maintaining  or  increasing 
fertility. 

Following  the  adoption  of  this  practice,  questions  have  arisen  as 
to  whether  results  justified  costs  of  seed,  cultivation,  and  doubled  area 
of  nursery  required.   An  affirmative  answer  is  indicated  by  a  study  of 
nursery  crop  rotations  inaugurated  by  the  Station  in  1935,  at  the  Stuart 
Forest  Nursery  in  Louisiana.   In  this  study  six  treatments  are  applied 
separately  to  beds  of  longleaf  and  of  slash  pine  seedlings,  v/ith  suitable 
replication.   Beds  of  each  species  are  devoted  to:  (a)  pines  annually, 
with  no  fertilizer;  (b)  pines  annually,  with  "6-10-7"  commercial  fertilizer; 
(c)  pines  alternated  annually  with  unfertilized  cov/peas;  (d)  pines  alternated 
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annually  with  fertilized  cov;peas;  (e)  pines  tv/o  years,  followed  by  one 
year  of  unfertilized  cowpeas;  and  (f)  pines  two  years,  followed  by  one 
year  of  fertilized  cowpeas. 

Moderate  fertilization  greatly  increases  the  growth  of  the  cov/peas 
and  the  bulk  of  green  manure  available  for  turning  under.  The  marked  su- 
periority of  the  pines  in  treatment  f ,  following  the  plov;ing  under  of  only 
one  season's  crops  of  fertilized  cowpeas,  as  compared  with  the  unfertilized 
pines  on  the  depleted  soil  of  treatment  a,  shov/ed  the  essential  soundness 
of  green  manure  crops.  In  addition,  since  the  start  of  the  study,  the  pines 
grown  after  green  manure  crops  have  been  less  subject  to  chlorosis  and  other 
maladjustments  than  the  pines  given  commercial  fertilizer  but  no  alternation 
with  leguminous  crops. 

Forest  fire  danger  meter  for  the  longleaf -slash  pine  type 

Suppression  of  fires  in  the  longleaf-slash  pine  type  requires  rapid 
and  efficient  action,  if  the  burning  over  of  enormous  areas  is  to  be  pre- 
vented, especially  when  the  fire  danger  is  high.   A  fire  danger  meter  was 
prepared  in  1939  to  assist  the  forest  officers  in  organizing  manpower  and 
equipment  most  effectively  in  periods  of  bad  fire  weather. 

This  meter  is  based  on  a  study  of  rate-of -spread  of  fire  and  indicates 
probable  rates  of  spread  without  a  direct  measure  of  the  probability  of  fires 
occurring.   It  recognizes  five  danger  classes:  none,  low,  normal,  high,  and 
extreme.  These  classes  of  fire  danger  indicate  progressive  steps  necessary 
in  fire  suppression  organization.  Fire  danger  is  the  dependent  variable 
and  wind  velocity,  moisture  content  of  the  basswood  indicators,  and  herbaceous 
stage  are  the  independent  variables.   The  meter  is  made  in  the  form  of  a  con- 
tinuous-function slide  rule. 

Fire  discovery  time  explored 

Fires  in  the  longleaf-slash  pine  type  spread  so  rapidly  that  fire 
suppression  action  must  be  exceptionally  prompt.   Discovery  time  in  this 
type  has  therefore  a  much  greater  effect  on  final  size  than  where  fires 
spread  more  slowly.   The  measurement  of  discovery  time  and  of  its  depend- 
ence on  other  factors,  such  as  visibility,  is  consequently  of  great 
potential  value  to  fire  protection  organizations. 

A  study  v;as  undertaken  in  1939  to  determine  the  possibility  of  esti- 
mating the  length  of  the  period  from  the  origin  of  a  fire  to  the  time  of 
first  discovery.   It  v/as  found  that  the  length  of  this  period  varies  with 
changes  in  rate  of  spread,  visibility  distance,  and  distance  from  the  fire 
to  the  lookout.  The  results  of  the  study  have  been  presented  as  an  aline- 
ment  chart  v/hich  gives  an  estimate  of  discovery  time. 

Chemical  treatments  promise  increased  naval  stores  yields 

During  the  past  15  years  the  Southern  Station  has  been  instrumental 
in  promoting  improved  naval  stores  practices  to  conserve  timber  and  in- 
crease yields,  thereby  directly  affecting  harvesting  costs.   Further  ad- 
vances have  recently  been  made  through  the  completion  of  a  study  in  which 
various  chemical  solutions  were  applied  to  the  streak  immediately  after 
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chipping  to  stimulate  gum  production.  Of  the  chemicals  so  far  tested  sul- 
phuric and  hydrochloric  acids,  in  relatively  weak  solutions,  both  shov/ 
considerable  promise  of  increasing  the  yield  of  gum  from  a  streak  when 
appli&(i  in  some  simple  way  such  as  daubing  with  a  cotton  dauber.   Average 
gum  production  of  streaks  treated  with  20  percent  sulphuric  acid  was  in- 
creased 25  to  70  percent.  Chemical  treatment  appears  more  effective  on 
slash  pine  than  on  longleaf .  The  cost  of  the  chemicals  is  practically 
negligible  because  of  the  dilution  with  water  and  the  small  amount  of 
solution  required  per  tree.  Moreover,  the  labor  required  to  apply  the 
solution  is  only  a  small  fraction  of  that  required  for  chipping.  From 
the  relatively  small  amount  of  work  already  done  it  is  evident  that 
chemical  reagents  offer  considerable  promise  in  naval  stores  extraction 
practice. 

Desirable  frequencies  of  chipping  for  naval  stores 

During  1939  a  series  of  studies  aimed  at  the  determination  of  de- 
sirable frequency  of  chipping  for  naval  stores  production  were  analyzed  and 
summarized  in  a  manuscript  entitled,  "Relation  of  Naval  Stores  Yields  to 
Frequency  of  Chipping."  It  was  found  that  weather,  particularly  air  tempera- 
ture, largely  determines  the  rate  of  gum  production  from  a  streak,  and  that 
winter  chipping  as  well  as  chipping  more  frequently  than  once  a  week  for 
short  periods  in  the  summer  is  not  detrimental  to  total  yields  over  a  period 
of  years. 

From  this  information,  chipping  frequency  schedules,  such  as  those 
summarized  briefly  in  the  following  statements,  have  been  formulated  to 
meet  various  economic  and  silvicultural  objectives:  Frequent  chipping,  up 
to  a  maximum  of  3  streaks  a  week  during  the  summer  and  every  other  week 
during  the  winter,  is  desirable  for  quick  exploitation  of  naval  stores, 
for  example,  prior  to  a  thinning  or  sawlog  harvest.   When  longer  working 
life  is  considered  more  important  than  higher  production  per  year,  chipping 
tv/ice  a  week  in  the  summer,  weekly  in  the  spring  and  fall,  and  twice  a 
month  in  the  winter  is  desirable.   If  a  varying  interval  between  streaks 
cannot  be  put  into  practice,  customary  weekly  chipping  from  March  to 
November  and  twice  a  month  during  the  winter  is  desirable. 

Resume  of  plans  -  194.0 

Forest  management  research  for  194-0  will  carry  out  in  general  the 
program  followed  during  1939.  Emphasis  will  be  placed  upon  the  development 
of  experimental  forests  to  meet  more  adequately  the  needs  of  the  region  for 
experimental  and  demonstrational  areas  in  the  field  of  forest  management. 

In  the  field  of  silviculture,  research  in  bottomland  hardwood  types 
will  again  be  given  principal  attention.   Stand  improvement  and  regeneration 
studies  undertaken  in  1939  v/ill  be  carried  toward  completion.   Additional 
stand  improvement  studies  and  experiments  in  natural  regeneration  in  hard- 
woods will  also  be  undertaken.  All  field  work  will  be  concentrated  on  the 
lands  of  the  Delta  Experiment  Station  at  Stoneville,  Miss. 
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In  the  field  of  pine  silviculture,  the  Oluctee  Management  Plan  will 
be  developed  according  to  schedule,  this  comprehensive  study  requiring  full- 
time  services  of  the  silviculturist  in  charge.  Progress  on  the  planned  re- 
viev/  of  published  and  unpublished  information  on  longleaf  pine  silviculture 
will  be  delayed  during  the  coming  year  by  the  necessity  of  spending  more 
time  on  other  project  v;ork.  Other  project  studies  in  pine  silviculture, 
including  thinning,  pruning,  and  stand  improvement  studies,  will  be  con- 
tinued as  far  as  possible  with  available  funds  and  facilities. 

Studies  in  the  field  of  silvics  v;ill  include  a  continuation  of  the 
work  on  stimulation  of  height  growth  of  longleaf  and  the  laboratory  ex- 
periments on  the  nutritional  requirements  of  longleaf  and  slash  pine. 

No  new  studies  are  contemplated  in  the  field  of  mensuration.  During 
I94O  a  critical  review  of  present  methods  of  constructing  volume  tables  is 
to  be  prepared.   Because  values  included  in  the  standard  yield  tables  of 
loblolly  pine  have  been  questioned,  a  test  vdll  be  made  of  the  accuracy  of 
the  tables  constructed  some  years  ago.   A  report  is  also  contemplated  on 
the  methods  of  inventory  applicable  to  forest  plantations. 

In  the  field  of  regeneration,  the  long-time  program  of  studies  in  the 
field  of  planting  technique,  seed,  and  nursery  practice  will  be  continued. 
A  report  is  contemplated  on  the  15-year  remeasurement  of  the  Bogalusa  spacing 
plantation. 

In  the  field  of  forest  fire  protection,  efforts  will  be  continued  to 
develop  fully  satisfactory  fire-danger  measuring  devices  for  the  southern 
pine  types.   The  possibility  of  correlating  fire-danger  measurements  for  the 
whole  region  with  the  use  of  a  single  danger  meter  will  be  fully  investigated. 
Rate-of-spread  data  will  be  analyzed  for  the  loblolly-shortleaf-hardwood  type 
and  an  attempt  v/ill  be  made  to  develop  standard  fire  damage  tables  for  use 
throughout  the  southern  pine  region. 

The  main  emphasis  in  the  field  of  naval  stores  v/ill  be  placed  on  the 
preparation  of  reports  of  completed  studies.  Two  nev/  field  studies  are  to 
be  undertaken  during  1940 J  (^)   a  further  investigation  of  chemicals  in  the 
stimulation  of  gum  production;  and  (2)  a  study  of  yields  as  affected  by  face 
widths  on  trees  of  varying  size.   Reports  on  chipping  practice  for  young, 
vigorous  slash  pine  stands  and  on  the  use  of  advanced  streaks  are  contem- 
plated. 


FOREST-INFLUENCES 

Progress  has  been  made  in  the  technique  of  watershed-improvement 

In  the  Southern  States,  the  problem  of  conserving  soil  and  control- 
ling run-off  of  rainfall  on  nonagricultural  areas  is  primarily  one  of  main- 
taining an  adequate  tree  cover.  This  is  particularly  true  in  the  extensive 
Coastal -Plain  region,  comprising  the  major  part  of  the  Station's  territory, 
where  soils  are  pervious  and  relatively  deep  and  where  forest  cover  is 
especially  effective  in  maintaining  soils  in  optimum  condition  for  the  in- 
filtration and  storage  of  water.  Watershed-improvement  studies  applicable 
to  the  Coastal -Plain  region  and  largely  concentrated  at  Holly  Springs,  Miss., 

-  12  - 


have  demonstrated  that  simple  reforestation  measures  employing  chiefly  native 
species  of  pine  are  the  most  effective  and  practical  watershed-improvement 
techniques  for  the  bulk  of  the  watershed  lands  requiring  treatment,  and  that 
mechanical  measures  for  the  control  of  water  run-off  can  be  limited  to  such 
simpJe  supplementary  works  as  check  dams,  soil-collecting  trenches,  and  other 
structures  designed  to  improve  the  growing  site  for  vegetation. 

In  mountain  areas,  such  as  the  Ouachita-Ozark  region  of  Arkansas  and 
the  Appalachian  Province  in  Alabama  and  Georgia,  watershed-improvement  tech- 
niques, although  only  partly  investigated,  apparently  entail  much  more  than 
reforestation  measures.  Here,  the  problem  of  water  control  is  not  solved 
by  merely  providing  for  getting  the  water  into  the  soil.   Although  cover- 
improvement  and  restorative  measures  can  probably  be  employed  effectively, 
the  control  of  storm  run-off  from  many  mountain  areas  can  perhaps  be  best 
accomplished  by  means  of  upstream  engineering  works  designed  to  store  or 
temporarily  retard  run-off.  Trials  of  various  types  of  water-retardation 
works  are  now  under  way  on  the  Irons  Fork  Experimental  Forest  in  western 
Arkansas  to  perfect  the  design  and  observe  performance  of  these  structures 
in  delaying  or  reducing  flash  run-off  from  the  Ouachita  Mountain  streams. 
Among  the  more  promising  structures  are  diversion-spreader  works  of  various 
types.  These  consist  essentially  of  low  dams  or  baffles  placed  across 
steeply  pitched  stream  channels  which  divert  stormflow  into  lateral  diversion 
ditches  and  thence  along  the  contour  to  locations  well  above  the  water  table 
where  the  water  is  emptied  into  a  series  of  trenches  or  pits,  or  is  spread 
over  the  surface  and  allowed  to  percolate  into  the  soil  and  underlying  mantle 
rock.   During  the  5-inch  rainstorm  in  April  1939,  one  diversion  spreader 
diverted  about  80  percent  of  the  storm  run-off  from  a  12-acre  catchment  area 
and  safely  disposed  of  all  the  run-off  via  underground  storage  without  visible 
passage  of  storm  run-off  to  stream  channels  downslope.   The  use  of  diversion- 
spreader  systems  on  upper  mountain  slopes  appears  to  be  somewhat  of  an  in- 
novation in  upstream  engineering,  and  much  experimental  work  remains  to  be 
done  before  feasibility  of  the  method  can  be  established. 

Various  types  of  small  dams,  constructed  of  earth,  rock-fill,  and 
other  native  materials  and  designed  to  store  storm,  run-off  temporarily,  were 
further  tested  at  Irons  Fork  during  1939.   Complete  construction  records  are 
kept,  and  the  various  structures  are  observed  during  and  after  each  major 
storm  in  order  to  gage  their  effectiveness.   Some  types  depend  on  natural 
seepage  and  evaporation  to  keep  the  reservoirs  empty,  while  others  are  pro- 
vided with  controls  to  regulate  outflow.  The  largest  dam  constructed  to  date 
is  7  feet  high  and  100  feet  long,  impounding  more  than  1-1//C  acre-feet  of 
stormflow  from  a  drainage  area  of  110  acres.   Although  many  such  storage 
works  would  be  required  to  provide  effective  flood  control  on  the  lower  reaches 
of  the  mountain  streams,  possible  advantages  are  that  they  can  be  built  quite 
cheaply  out  of  native  material  and,  being  located  in  wild,  forested  terrain, 
will  flood  small  reservoir  areas  that  will  receive  benefit  rather  than  damage 
from  the  temporary  storage  of  storm  run-off.   In  the  Ouachita  Mountains  there 
appear  to  be  a  number  of  natural  sites  for  small  storage  dams,  even  on  the 
extreme  upper  reaches  of  some  of  the  mountain  streams,  but  special  surveys  and 
considerable  additional  investigation  will  be  required  to  determine  the  specific 
uses  of  these  structures. 
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Roadbank-stabilization  methods  developed 

A  major  problem  on  forest-road  projects  in  the  South  is  the  stabiliza- 
tion of  raw,  eroding  backslopes.  Four  years  of  intensive  investigation  on  this 
problem  on  the  Holly  Springs  National  Forest,  Miss.,  have  demonstrated  that  the 
establishment  of  a  permanent  grass  or  herbaceous  cover  on  roadbanks  affords  the 
most  satisfactory  control.  In  the  Holly  Springs  studies,  hundreds  of  stabiliza- 
tion treatments  have  been  tested  out  on  a  variety  of  soils  and  for  a  consider- 
able range  in  climatic  conditions.  Recommendations  can  now  be  made  that  will 
be  applicable  to  a  major  part  of  the  upper  Coastal-Plain  region  in  Alabama, 
Mississippi,  Arkansas,  and  Louisiana.  A  detailed  project  plan  for  the  control 
of  roadbank  erosion  on  the  Holly  Springs  National  Forest  was  started  during  the 
year.  The  Holly  Springs  tests  have  fully  explored  the  techniques  of  success- 
fully establishing  vegetation  on  roadbanks  and  have  developed  a  variety  of 
methods.   The  more  salient  findings  can  be  summarized  as  follows: 

Road  fills:  Erosion  on  road  fills  can  be  effectively  controlled  by 
using  any  of  a  number  of  methods.   The  use  of  simple  brush-litter  or  hay 
mulches  v/ill  usually  suffice  without  any  subsequent  planting.   Likewise,  the 
sowing,  sodding,  or  planting  of  most  indigenous  species  provides  effective 
control  without  necessity  of  using  fertilizer,  topsoil  dressings,  or  other 
amendents . 

Cutbanks  (backslopes) :  Many  grass  or  herbaceous  species  can  be  suc- 
cessfully established  on  relatively  steep  backslopes  (1:1  gradient),  but  few 
will  provide  a  permanent,  self-perpetuating  cover.   Outstanding  species  for 
the  Coastal-Plain  region  are  Bermuda  grass,  Korean  lespedeza,  and  common 
lespedeza.   All  three  species  can  be  successfully  established  from  seed; 
Bermuda  grass,  in  addition,  can  be  established  through  a  variety  of  sodding 
methods.   In  general,  small  pieces  of  Bermuda-grass  sod  spaced  12  inches 
apart  provide  an  adequate  cover.  The  period  March  to  June  inclusive  is  the 
optimum  season  for  this  work;  in  these  tests  fall  planting  gave  exceedingly 
poor  results.   The  best  method  of  preparing  backslopes  for  planting  consists 
of  light  scarification  followed  by  a  uniform  application  of  topsoil  I2-3  inches 
deep.   Sods  or  seed  should  be  placed  uniformly  over  the  treated  slope  instead 
of  in  pockets  or  contour  trenches.   A  complete  fertilizer  applied  at  rates  of 
1-2  pounds  per  hundred  square  feet  is  recommended.   No  method  that  dispenses 
entirely  with  topsoil  dressings  has  been  developed,  and  the  studies  show  that 
heavy  fertilization  or  other  site-improvement  treatments  do  not  satisfactorily 
compensate  for  a  lack  of  topsoil.   Organic  mulches  consisting  of  forest  litter 
or  staked  weed  or  hay  mulches  are  recommended  on  seeded  slopes,  but  should  be 
removed  coon  after  growth  starts,  if  Bermuda  grass  is  sown.   Probable  main- 
tenance needs  dui'ing  the  second  and  subsequent  growing  seasons  include: 
(1)  light  grazing  or  mowing  to  keep  down  weeds  and  native  invaders,  and  (2) 
occasional  applications  of  fertilizer. 

In  mountain  areas  such  as  the  Ouachita  region,  the  problem  of  stabiliz- 
ing roadbanks  is  complicated  by  the  rocky  terrain,  the  scarcity  of  mineral 
soil,  and  adverse  climatic  factors  such  as  frost  action  during  the  critical 
winter  months.  Furthermore,  roads  built  in  mountainous  territory  often 
necessitate  large  cuts  and  fills.  To  cope  with  these  problems,  mechanical 
controls  may  be  required  in  addition  to  the  usual  cover-restorative  measures. 
In  order  to  develop  specific  measures  to  meet  the  needs  of  the  Ouachita  region, 
road-erosion-control  problems  were  analyzed  during  the  year  and  a  working  plan 
drafted  to  guide  preliminary  research  on  this  particular  problem.  ^ 
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Timber-cutting;  practiccG  affect  soils  and  around  cover 

Steep  nountain  lands  cannot  be  logged  without  causing  disturbance  to 
soils  and  ground  cover.   The  extent  to  v;hich  timber-cutting  practices  con- 
tribute to  storm  run-off  and  to  soil  v;astage  can  best  be  determined  by  com- 
prehensive studies  in  v/atershed  management  in  which  precise  measurements 
of  rainfall  and  run-off  can  be  made  on  watershed  areas  before  and  after 
logging.   In  order  to  explore  the  problem,  preliminary  studies  were  started 
on  a  318-acre  v/atershed  at  Irons  Fork  to  obtain  information  on  the  relation 
of  some  com^mon  logging  practices  to  water  run-off  and  soil  erosion,  and  to 
observe  to  v/hat  extent  these  practices  destroy  herbaceous  ground  cover  and 
forest  litter.  The  area  is  divided  into  seven   tributary  units,  some  of  which 
were  cut  over  selectively  according  to  conservative  Forest  Service  cutting 
practices,  v/hile  others  were  cut  clean,  leaving  no  merchantable  trees.   Field 
surveys  v;ere  made  before  and  after  logging  to  gage  the  amiount  of  forest  litter 
and  to  measui'e  skid  trails,  logging  roads,  and  other  areas  of  disturbance. 
Water  and  soil  losses  are  measured  at  the  lower  end  of  skid  trails  and  roads 
as  v/ell  as  from  comparable  undisturbed  areas,  and  future  changes  in  ground 
cover  will  be  observed  on  permanent  sample  plots  distributed  over  the  drainage 
units.   Although  a  large  number  of  trees  (all  those  9  inches  d.b.h.  and  under) 
were  left  on  the  so-called  clear-cut  areas,  preliminary  measurements  indicate 
that  during  the  9-month  period  subsequent  to  logging,  skidding  operations 
alone  caused  three  times  as  much  soil  loss  on  these  units  as  was  lost  from 
those  cut  over  selectively.  These  preliminary  observations  are  expected  to 
shed  light  on  those  timber-cutting  practices  v/hich  eventually  may  be  used  as 
experimental  treatments  in  watershed-management  studies.   In  the  meantime, 
however,  they  may  lead  to  findings  which  v/ould  justify  changes  in  logging 
practices.   If  skid  trails  and  other  disturbances  incident  to  timber  cutting 
give  rise  to  significant  soil  and  water  losses  fromi  certain  watersheds,  pro- 
vision for  such  remedies  as  spreading  slash  over  bared  areas,  or  the  lateral 
diversion  of  storm  run-off,  can  be  written  into  timber-sale  contracts  or  otlier- 
wise  provided  for. 

Plans  for  19^0 

During  the  coming  year,  the  major  emphasis  will  be  on  those  preliminary 
studies  at  Irons  Fork  which  v/ill  lay  the  groundwork  for  detailed  problem. 
analyses  and  work  plans  relating  to  long-term  studies  in  watershed  management 
in  the  Ouachita-Ozark  Mountain  region.   Ajnong  these  are  preliminary  investiga- 
tions of  rainfall -run-off  relations  and  observations  on  the  effects  of  timber- 
cutting  practices  on  watershed  values.   Of  the  more  urgent  short-term  investiga- 
tions, main  consideration  v/ill  be  given  to  further  trials  of  various  upstream 
water-retarding  works  applicable  to  the  mountain  section  of  Arkansas  and 
Oklahoma.   As  a  relatively  minor  investigation,  further  tests  of  soil-collecting 
trenches  and  other  simple  v/atershed-improvement  techniques  applicable  to  the 
Coastal-Plain  region  v/ill  be  made  at  Holly  Springs. 

Roadbank-stabilization  problems  of  the  Ouachita  Mountain  region  will  be 
actively  investigated.  Results  from  the  Holly  Springs  studies  will  be  reported 
in  suitable  form  for  use  on  road  projects  of  the  Forest  Service  and  other  road- 
building  agencies.   Such  additional  field  trials  as  may  be  necessary  will  be 
put  in  v/ith  a  viev/  to  exploring  a  few  remaining  problems  and  to  serve  as  demon- 
strations . 
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If  resources  permit,  a  problem  analysis  will  be  made  of  watershed- 
management  problems  in  the  upper  Coastal  Plain  in  order  to  determine  the 
need  and  justification  for  comprehensive  studies  on  the  relation  of  forest- 
management  practices  to  streamflow  and  water  supply  in  this  important  region. 

FLOOD  CONTROL  SURVEYS 

Flood-control  survey  findings  contribute  to  better  management  of  forest  lands 

Flood-control  surveys  of  the  Department  of  Agriculture,  in  which  the 
Station  is  participating  (in  cooperation  with  the  Soil  Conservation  Service 
and  the  Bureau  of  Agricultural  Economics),  are  mainly  concerned  with  the 
formulation  of  programs  of  waterflow  retardation  and  soil-erosion  prevention 
for  the  alleviation  of  flood  damage.  They  entail  an  inventory  of  all  land- 
use  practices  that  relate  to  water  use  and  control,  an  appraisal  of  the 
extent  to  which  each  measure  can  reduce  or  prevent  flood  damage,  and  finally, 
the  formulation  of  a  specific  remedial  program  the  cost  of  which  must  not 
exceed  anticipated  benefits.  The  findings  from  a  survey  therefore  provide 
a  framework  or  plan  for  desirable  land-use  practices  and  adjustments  that 
is  definitely  oriented  tov/ard  flood  control,  but  relates  in  some  measure  to 
most  aspects  of  land  use. 

Regardless  of  v/hether  survey  findings  lead  eventually  to  a  specific 
flood-corrective  program,  they  provide  highly  useful  information  for  the 
Forest  Service  or  other  action  agencies  charged  with  the  administration  and 
management  of  publicly  ov/ned  lands.  For  example,  a  flood-control  survey 
must  delineate  those  watershed  areas  which  are  contributing  excessive  run-    _ 
off  or  injurious  sediments  to  streams.  These  source  areas  may  consist  of     1 
publicly  ov.Tied  lands  on  which  watershed  cover  has  deteriorated  as  a  result 
of  other  uses,  or  they  may  consist  of  low- value,  abandoned  lands  in  private 
ownership  that  can  best  be  managed  for  maximum  watershed  protection  under 
Federal  or  State  sponsorship.  This  information  is  highly  usable  in  connection 
with  land  acquisition  programs  of  State  and  Federal  agencies,  especially  since 
it  includes  data  as  to  present  use  and  condition  of  all  classes  of  land  within 
the  watershed.   Furthermore,  the  value  of  such  data  is  enhanced  by  supporting 
information  as  regards  the  economic  potentialities  of  the  lands  in  question 
and  by  special  analyses  of  social  aspects  which  must  be  considered  in  all 
land-acquisition  programs.   The  inventory  phases  of  a  flood-control  survey, 
although  only  incidental  to  the  main  job,  supply  types  of  basic  data  of  real 
worth  in  many  fields  of  land-use  or  resource  planning. 

Perhaps  a  major  contribution  from  flood-control  surveys  is  an  evalua- 
tion of  various  watershed-improvement  practices  in  terms  of  the  financial  value 
of  their  benefits  to  flood  control,  soil  and  water  conservation,  reduction  in 
sedimentation  damage,  etc.  There  are  many  practical  uses  for  information  of 
this  kind.   For  example,  in  connection  with  fire-protection  programs  on  the 
national  forests  or  those  undertaken  under  the  provisions  of  the  Clarke-McNary 
Act,  the  appraisal  of  fire  damages  or  establishment  of  the  need  for  protection 
programs  in  a  given  area  requires  evaluations  difficult  at  present  for  lack  of 
much  factual  basis.  Flood-survey  requirements  are  such  that  flood-control  and 
other  subsidiary  benefits  resulting  from  fire  protection  must  be  adequately 
determined,  inasmuch  as  fire  control  provides  one  of  the  most  potent  means  of  ■ 
reducing  storm  run-off  in  many  watersheds.  Similar  contributions  are  made  with 
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respect  to  reforestation  programs  in  the  South,  where  extensive  areas  are  now 
being  planted  to  trees,  mainly  with  a  view  to  perpetuating  a  timber  supply. 
The  majority  of  these  plantings  may  confer  subsidiary  benefits  in  that  they 
conserve  soil,  reduce  storm  run-off,  etc.   Data  from  the  flood  surveys  will 
indicate  the  extent  to  which  reforestation  measures  reduce  or  alleviate  floods, 
and  hence  will  serve  to  clarify  objectives  and  policies  governing  forestry 
measures  of  this  type. 

P3ans  for  19^0 

During  the  coming  year  the  Station  will  assist  in  completing  and 
carrying  on  detailed  surveys  in  the  following  watersheds;  Trinity,  North  and 
South  Concho,  and  middle  Colorado  rivers  in  Texas;  Neosho-Grand  in  Kansas, 
Oklahoma,  Arkansas  and  Missouri;  White  in  Arkansas  and  Missouri;  Lower  Arkansas 
in  Arkansas;  and  Little  Tallahatchie  and  Yazoo  in  Mississippi.   In  addition, 
preliminary  examinations  of  several  watersheds  will  be  undertaken. 

FOREST  ECONOMICS 

FOREST  TAXATION 

Forest  taxation — necessary  but  troublesome 

The  certainty  of  taxes,  like  that  of  death,  is  recognized  by  all  owners 
of  forest  land.   What  they  want  to  know,  however,  is  how  much  the  forest  taxes 
are  now;  what  they  may  expect  such  taxes  to  be  in  the  future;  whether  these 
taxes  v/ill  take  so  much  of  present  or  prospective  income  from  the  property  as 
to  render  its  continued  ov/nership  financially  unwise  or  impossible;  what  the 
relation  is  between  their  annual  tax  bill  and  the  kind,  condition,  and  volume 
of  the  timber  and  timber  land  they  own;  and  the  nature  of,  and  prospects  for, 
tax  reform  if  it  is  needed. 

On  the  other  hand,  it  is  recognized  by  tax  officials  that  the  "high 
taxes"  complaint  is  all  too  frequently  used  as  an  excuse  for  liquidation  of 
timber  holdings  by  owners  whose  "cut  out  and  get  out"  policy  is  really  based 
upon  other  reasons.   Conversely,  as  a  counter-attack,  the  policy  of  "get  while 
the  getting  is  good"  is  adopted  by  county  authorities  to  salvage  while  they 
may.   Such  attack  and  counter-charge  frequently  end  in  widespread  tax  delinquency. 

These  questions  and  their  answers  are  those  which  the  Southern  Station, 
in  its  forest  taxation  studies,  has  explored  and  will  continue  to  explore  in 
order  to  provide  all  present  and  prospective  forest  owners  not  only  with  current 
and  factual  data  on  forest  taxation  and  tax-delinquency,  but  with  recommendations 
for  the  improvement  of  the  situation. 

Taxation  findings  being  used  by  public  agencies  and  private  taxpayers 

The  information  obtained  in  past  years  has  already  been  widely  used 
by  taxpayers  and  by  public  officials  in  answering  specific  problems  of  forest 
management,  land  ownership  possibilities,  tax  reform,  and  tax  delinquency 
causes,  effects,  and  remedies.   In  Arkansas  and  Mississippi,  improvements  in 
tax  legislation  have  been  made,  based  to  a  large  extent  on  the  findings  of 
this  Station.   In  other  States,  revisions  have  been  suggested  after  careful 


study  but  have  not  yet  been  enacted  into  law.  Nevertheless,  so  detailed 
are  the  problems  of  proper  tax  administration,  so  slow  the  process  of 
sound  and  permanently  desirable  tax  reform,  so  large  and  complex  is  the 
forest  area  of  the  Lower  South,  that  so  far  the  surface  has  been  merely 
scratched  in  investigation  and  study  in  this  field. 

Current  trends  in  forest  taxes — a  new  study 

In  order  to  build  up  the  basic  data  necessary  to  answer  more  ac- 
curately and  currently  the  questions  raised  in  the  first  paragraph  of  this 
statement  on  forest  taxation,  a  long-time  study  was  initiated  in  1939, 
specifically  to  obtain  data  on  the  trends,  over  a  period  of  years,  in  the 
average  tax  per  acre  on  forest  land  bearing  various  kinds  and  conditions  of 
timber,  or  clear-cut.  This  study  is  designed  to  obtain  these  data  in  re- 
presentative counties  in  each  major  forest  region  in  each  State  of  the 
Lov;er  South.   Forest  properties  are  classified  by  forest  type  and  condition- 
class  and  the  average  ad  valorem  taxes  per  acre  are  computed  for  each  class 
of  each  type  in  each  study-county.   These  data,  when  accumulated  for  a  series 
of  years,  will  provide  a  picture,  not  only  of  current  taxes  for  any  given 
year,  but  of  trends  and  history  of  past  taxation  for  each  region  and  for 
given  types  and  condition-classes,  on  which  reasonably  accurate  forecasts  of 
future  tax  trends  can  be  based.   Already  frequent  requests  for  such  informa- 
tion have  been  received,  and  as  recognition  of  the  significant  and  highly 
important  place  of  forests  and  forestry  in  the  South 's  economy  continues  to 
grow,  these  demands  will  inevitably  increase.  To  date,  four  counties  in 
Mississippi  have  been  covered  (Marion,  Newton,  Alcorn,  Quitman)  and  the  data 
compiled  and  partly  analyzed  for  the  taxes  of  1936,  1937,  1938,  and  1939. 

The  .job  ahead  and  plans  to  meet  it 

During  194-0,  the  major  effort  will  be  to  expand  the  coverage  of  the 
study  of  current  trends  in  forest  taxes.   Additional  territory  will  be  in- 
c]uded  in  the  investigation  as  far  and  as  rapidly  as  available  facilities 
permit.  Obviously,  these  data,  to  be  of  value,  must  be  kept  current  by 
obtaining  them  in  the  same  counties  annually  or  at  least  biennially. 
Equally  obvious  is  the  necessity  of  extending  the  study  to  other  States, 
to  provide,  ultimately,  a  picture  of  current  forest  taxation  trends  through- 
oui.  the  Lov/er  South. 


■  •  FINANCIAL  ASPECTS  OF  PRIVATE  FORESTRY 

yhe  practice  of  forestry  on  private  lands  is  increasing 

During  1939  private  forestry  in  the  Lower  South  showed  progress. 
The  paper  industry  continued  to  expand,  many  companies  purchasing  large 
blocks  of  timber  to  assure  a  backlog  of  raw  material  for  their  operations. 
The  lumber  industry  enjoyed  one  of  its  best  years  since  the  depression. 
Other  forest  industries  were  also  very  active.   With  keen  competition  for 
timber  and  with  v.'idespread  markets  for  pulpwood,  ties,  poles,  and  sawlogs, 
both  large  ov/ners  and  farmers  are  rapidly  becoming  conscious  of  the  poten- 
tial value  of  forest  land  for  producing  timber  crops  profitably.   Forest 
land  owners  are  becoming  more  receptive  to  suggestions  for  adopting  good 
forestry  practices,  and  many  large  land  ov/ners  and  fnrmers  have  actually 
adopted  practices  v/hich  will  give  them  a  continuous  yield  (>£   forest  products. 
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A.  paucity  of  management  drata 

Statistics  on  results  of  continuous  management  of  forests  over  a  long 
period  of  years  are  not  available  in  the  South,  and  there  are  many  unanswered 
; questions  concerning  methods  of  cutting,  allowable  cuts  and  optimum  amounts 
j of  growing  stock,  logging  methods,  and  costs  and  returns.   Forest  management, 
to  be  successful,  must  not  only  produce  continuous  yields  of  merchantable 
forest  products  but  must  also  produce  them  with  a  reasonable  margin  of  returns 
over  costs.  The  purpose  of  the  Station's  private  forestry  investigations  is 
to  determine  the  most  profitable  methods  of  managing  and  utilizing  private 
forests.   Studies  to  date  have  been  limited  largely  to  the  shortleaf-loblolly 
pine  type , 

I  The  Crossett  Experimental  Forest  serves  many  forest  ovifners 

The  Station  maintains  the  Crossett  Experimental  Forest  '■   southeastern 
Arkansas  to  study  and  demonstrate  different  methods  of  management  in  the  pre- 
vailing loblolly~shortleaf-hardv;ood  type.   Here  the  costs  and  returns  of 
integrating  the  growing  and  utilization  of  sawlogs  v/ith  that  of  pulpwood, 
posts,  and  chemical  wood  are  being  studied.   Pilot  studies  on  26  separate 
/:!^0~acre  management  units  on  the  Experimental  Forest,  made  in  typical  second- 
grov/th  shortleaf  and  loblolly  pine  under  economic  conditions  similar  to  those 
of  commercial  operations,  are  determining  facts  essential  to  private  ov/ners 
such  as:  (1)  relative  returns  from  harvesting  trees  for  sawlogs,  pulpwood, 
posts,  and  other  products,  singly  or  in  combination,  and  the  size  and  age  at 
j  which  trees  become  financially  mature  for  these  various  products;  (2)  costs 
i  and  best  methods  of  logging;  (3)  optimum  amount  of  growing  stock  for  greatest 

yields  of  most  valuable  products;  (4)  length  of  cutting  cycle  to  obtain  the 
i  most  rapid  growth  and  the  largest  net  returns;  and  (5)  costs  and  returns  from 
■  improvement  cuttings,  thinnings,  and  selective  timber  management.   The  results 
obtained  from  these  small-scale  studies  are  being  applied  on  a  commercial  basis 
by  the  Crossett  Lumber  Company  and  by  other  companies,  both  large  and  small. 

The  Crossett  Experimental  Forest  v/as  visited  and  its  records  studied 

during  1939  by  several  hundred  farmers,  lumbermen,  pulpv/ood  operators,  other 

timberland  owners,  and  foresters.   They  came  from  many  States  of  the  Union 
and  even  from  foreign  countries. 

Plans  for  19^0 

During  1940,  operations  on  the  Crossett  Experimental  Forest  will  be 
continued  according  to  the  cutting  budget,  and  records  of  growing  stock, 
yields,  incomes,  and  costs  v/ill  be  added  currently  to  the  ledger.   Of 
special  interest  will  be  the  records  of  growth,  allowable  cut,  income,  and 
costs  from  those  40-acre  tracts  that  are  scheduled  for  a  second  cut  in  1940 
at  the  end  of  the  first  3-year  cutting  cycle.   A  similar  study  will  be  made 
also  in  virgin,  second-growth,  and  old-field  stands  that  were  cut  in  1935 
on  Company  lands.   These  will  be  among  the  first  measurements  to  be  made 
of  the  results  of  selective  timber  management  in  the  South.   Based  on  these 
and  other  available  data  bearing  upon  the  financial  aspects  of  private 
forestry,  estimates  of  the  financial  results  to  be  expected  from  the  appli- 
cation of  forest  management  to  typical  properties  in  the  shortleaf  and 
loblolly  pine  region  will  be  released. 
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FOREST  SURVEY 

Need  for  the  Survey 

The  solution  of  many  of  the  South 's  most  pressing  economic  problems  is, 
in  a  large  sense,  tied  up  with  making  the  most  of  her  forest  lands,  and  for  this 
reason  forest  research  has  a  very  significant  part  to  play.   Forestry  policies, 
both  regional  and  local,  must  be  based  on  knowledge  of  this  resource.  We  must 
know  its  volume,  what  it  is  composed  of,  its  capacity  for  continued  production, 
its  present  use,  and  how  it  can  best  meet  future  requirements.   Sound  managem.ent 
policies  must  be  based  upon  an  understanding  of  the  natural  laws  and  principles 
underlying  the  development  and  use  of  the  resource.   The  basis  for  both  action 
and  research  programs  is  a  forest  inventory.  I 

The  job  and  the  progress  made 

■ 
The  Forest  Survey,  for  which  active  field  work  was  started  in  1931,  has  , 
covered  over  215  million  acres  in  the  Lov/er  South.   This  area  was  divided  into 
units  of  from  4.  to  10  million  acres,  and  up  to  the  present  time  over  50  releases 
and  linit  reports  have  been  issued,  covering  in  detail  almost  200  million  acres 
of  this  area.  These  reports  show  the  area  and  volume  of  forests,  their  char- 
acter -and  use,  and  timber  growth  and  drain;  they  also  outline  suggested  improve- 
ments. .   . 

Suivey  findings  are  already  affecting  Southern  industrial  development  j 

Much  use  has  been  made  of  these  reports .  There  has  been  a  tremendous    ^ 
demand  for  this  information,  not  only  local,  but  Nation-wide.  Survey  findings 
have  played  a  large  part  in  locating  pulp  mills  in  the  South  through  their      ■ 
resource  information  for  specific  regions.   All  but  a  few  of  the  12  new  pulp    | 
mills  located  in  the  Lower  South  have  used  Forest  Survey  data  as  a  basis  for 
preliminary  investigations,  and  several  of  them  have  used  Survey  Reports  as 
supporting  data  in  application  for  loans.   Survey  data  have  been  used  in  equal 
degree  in  the  early  stages  of  fixing  the  naval  stores  policy  of  the  AAA  program. 
They  have  been  used  by  a  large  number  of  industrial  organizations  in  calculat- 
ing the  prospective  timber  supply,  such  as  for  veneer,  cedar  posts,  shuttle 
blocks,  cross  ties,  poles,  etc.;  by  cities  and  ports  in  seeking  industrial  expan- 
sion; by  sawmills  seeking  new  supplies  of  certain  species;  by  railroads  seeking 
development  of  new  sources  of  freight  along  their  lines;  and  by  financial  houses 
seeking  information  as  a  basis  for  construction  loans  for  pulp  mills  or  sawmills, 
and  other  investments. 

Essential  in  public  agency  planning 

In  addition  to  this.  Forest  Survey  data  have  been  used  as  the  authorita- 
tive basis  in  every  State  and  regional  land-use  and  industrial  development  plan 
prepared  by  the  planning  boards  under  the  general  sponsorship  of  the  National 
Resources  Committee.   The  data  have  gone  into  the  development  plans  of  the  T.V.A. 
They  have  been  used  in  fixing  Federal  allotments  to  States  under  the  fire  pro- 
tection sections  of  the  Clarke-McNary  Act.   They  have  gone  into  the  basis  for 
forest  tax  legislation  in  several  States,  and  they  have  been  used  over  and  over 
again  by  State  forest  service  organizations.   Regional  Offices  of  the  U.  S. 
Forest  Service  have  used  the  data  as  a  base  for  acquisition  plans,  and  in  reports 
for  sustained-yield  sub-units  in  or  adjoining  the  national  forests. 
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An  aid  in  forestry  extension  activities 

An  important  effect  of  the  whole  Forest  Survey  project  has  been  to 
give,  for  the  first  time,  a  widespread  understanding  of  the  need  for  forestry 
and  what  good  forestry  can  do  for  the  South.   It  has  greatly  aided  the  effort 
of  foresters  to  establish  in  the  minds  of  industrialists,  economists,  states- 
men, publicists,  and  the  people  an  appreciation  of  the  fact  that  the  timber 
resources  can  be  perpetuated,  increased  in  extent  and  value,  and  made  a 
potent  instrument  in  the  continued  economic  growth  of  the  South.  It  has 
served  in  so  doing  to  give,  for  perhaps  the  first  time,  a  sound  and  accept- 
able reason  for  expenditures  of  large  sums  of  public  and  private  moneys  in 
fire  protection,  stand  improvement,  and  market  development,  and  has  stimu- 
lated greatly  the  interest  of  landowners  in  sustained  timber  crop  production. 

A  sound  basis  for  research  programs 

Forest  Survey  data  have  also  clarified  and  pointed  up  the  research 
problems  of  the  Southern  Forest  Experiment  Station.  They  have  made  obvious, 
more  than  ever  before,  the  lines  of  endeavor  needing  study  and  research,  and 
have  given  a  better  concept  of  priorities.   At  the  same  time,  the  findings 
of  the  Survey  have  furnished  additional  justification  for  an  extension  and 
intensification  of  research  efforts  called  for  by  the  magnitude  of  the  task. 

The  Survey  data  already  growing  co3  d 

As  in  all  business,  an  inventory  is  good  only  at  the  time  it  is  taken. 
Using  Survey  grov/th  calculations  and  drain  statistics  compiled  from  the  Census 
and  special  studies,  it  has  been,  and  will  be,  possible  to  keep  reasonably 
up  to  date  for  a  fev/  years,  but  it  is  quite  obvious,  with  the  fast-moving 
developments  nov/  taking  place  in  the  South,  that  the  reliability  of  the  data 
decreases  each  year.   Already,  despite  all  our  efforts,  in  certain  parts  of 
the  South  the  inventory  is  out  of  date.   Certain  sections — southern  Arkansas, 
and  the  naval  stores  region  of  southern  Georgia  and  northeastern  Florida,  for 
instance — have  made  great  advances  in  fire  protection,  and  a  change  has  taken 
place  in  the  tree  mortality  rate.   On  the  other  hand,  stepped-up  industrializa- 
tion may  have  materially  changed  the  volume  and  character  of  drain. 

New  inventories  needed 

Nev/  inventories  are  needed  in  such  regions,  though  present  plans  con- 
template mainly  the  preparation  of  an  over-al]  report  on  the  Lower  South. 
Conditions  in  the  Southeast  justify  a  new  survey  in  194-2  to  see  how  the  timber 
budget  stands.   The  welfare  of  the  communities  and  industries  involved  will 
depend  upon  keeping  a  close  tab  on  the  inventory,  growth,  and  drain  situation 
in  order  that  the  forest  resource  may  have  the  fullest  possible  use  without 
violating  the  principle  of  sustained  wood  supply. 
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COOPERATING  AGENCIES 

BUREAU  OF  ENTOMOLOGY  AND  PLANT  QUARANTINE 

Progress  of  research  on  forest  insects  in  1939 

An  epidemic  of  several  species  of  Ips  and  the  southern  pine  beetle, 
on  6,000  acres  of  privately-owned  lands  in  southeastern  Jasper  Comity,  Texas, 
was  controlled  early  in  August  1939  after  24.  million  board  feet  of  mature  lob- 
lolly pine  had  been  killed,  of  which  16  million  board  feet  was  salvaged.   Lack 
of  rainfall  during  the  growing  season,  in  some  instances,  complicated  by  fire 
scorching  the  trunks,  led  to  killing  of  the  tops  of  the  weakened  trees  by  Ips. 
and  a  later  epidemic  of  southern  pine  beetles. 

Control  consisted  in  selective  logging  of  the  infested  and  susceptible 
trees  within  a  quarter-mile  radius  of  active  centers  of  infestation;  at  the 
height  of  operations  in  June  and  July,  70  trucks  hauled  300,000  feet  of  timber 
per  day  to  three  mills  within  a  25-mile  radius  of  the  infested  area.   While 
isolated  summer  cuttings  may  induce  insect  attacks,  it  has  been  found  that 
selective  cuttings  can  progress  over  large  forests  in  summer  without  leading 
to  epidemics  of  bark  beetles. 

Silvicultural  and  chemical  experiments  are  in  progress  on  the  Kisatchie 
National  Forest  for  control  of  the  pine  tip  moth  which  is  troublesome  in  pure 
stands  of  pine  seedlings  whether  natural  or  planted. 

In  controlling  leaf -cutting  ants  the  accepted  procedure  consists  of 
pouring  carbon  bisulphide  into  the  ants'  nests  prior  to  forest  planting.   A 
series  of  new  chemicals  are  being  tested  in  efforts  to  discover  safer  fumi- 
gants . 

Root  injuries  to  forest  nursery  stock  are  often  caused  by  white  grubs, 
Phyllophaga.   A  census  of  these  insects  has  revealed  the  presence  of  59  species. 
An  outbreak  of  white  grubs  in  a  nursery  at  Olustee,  Fla.,  was  successfully 
checked  by  using  carbon  bisulphide. 

The  problem  of  insect  attacks  on  forest  products  is  also  being  investi- 
gated.  Several  chemical  sprays  appear  to  protect  green  lumber  from  attack  by 
ambrosia  beetles  for  a  reasonable  time,  but  another  year's  experience  is 
necessary  to  determine  this  conclusively.   These  beetles  can  be  prevented  from 
attacking  green  lumber  by  end-racking  it  for  as  long  as  15  days,  when  the  mois- 
ture content  v/ill  be  reduced  to  45-52  percent,  too  low  for  the  beetles.   Both 
the  biology  of  ambrosia  beetles  and  the  fungi  which  they  cultivate  are  being 
studied. 

Another  season's  experience  will  be  necessary  to  determine  whether 
chemical  dips  can  be  commercially  used  for  the  prevention  of  attack  by  Lyctus 
powder-post  beetles.   Lumber  containing  as  high  as  25  percent  moisture  may  be 
attacked  by  these  beetles.   The  length  of  the  life  cycle  may  be  as  short  as 
three  months,  but  this  period  depends  on  the  starch  content,  the  time  required 
for  .seasoning  of  the  lumber,  and  on  temperature.   With  a  constant-temperature 
chamber,  it  is  now  possible  to  carry  on  tests  throughout  the  year. 
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Inadequate  protection  of  buildings  against  termites  is  very  common 
in  the  South.   Efficient  shields  to  prevent  attack  can  now  be  installed  in 
foundations  at  a  cost  of  not  more  than  20  cents  per  linear  foot.  For  pre- 
venting termite  damage  to  buildings  the  Home  Owners'  Loan  Corporation,  in 
their  master  specifications  of  June  1939,  accepted  this  Bureau's  specifi- 
cations.  New  standard  soil-poison  tests  for  termite  control  have  been 
started  on  the  Harrison  Experimental  Forest.   A  cooperative  study  is  being 
made  of  the  use  of  chemicals  in  fiberboards  to  prevent  attack  by  termites. 


BUREAU  OF  PLANT  INDUSTRY 

Progress  in  forest  pathology  in  1939 

Relatively  new  in  the  South  is  the  "little-leaf  disease,"  affecting 
shortleaf  and  loblolly  pines,  and  now  the  subject  of  study,  to  reveal  its 
cause  and  distribution.   Over  an  area  extending  from  the  Piedmont  section 
of  South  Carolina  to  western  Alabama,  many  of  these  pines  (^  inches  d.b.h. 
and  larger)  were  found  dying  from  some  obscure  cause.   Symptoms  of  the 
trouble  as  noted  on  individual  trees  include  premature  loss  of  part  of  the 
foliage  and  death  of  branches  starting  with  those  closest  to  the  ground. 
In  the  later  stages  the  foliage  on  a  tree  is  greenish  yellow,  reduced  in 
length,  and  limited  to  needles  of  the  current  growing  season. 

The  progress  of  the  disease  in  a  stand  of  timber  is  characteristically 
irregular  and  unlike  that  due  to  other  tree-destroying  agencies.   Affected 
trees  here  and  there  drop  out  of  the  stand  as  individuals,  and  trees  in  all 
stages  of  the  disease  may  be  found  among  those  that  are  apparently  healthy. 
In  the  most  severely  affected  stands,  where  trees  have  been  dying  for  the 
last  /{^  to  8  years,  timber  values  have  been  sharply  reduced. 

In  order  to  prevent  or  minimize  nursery  infections  with  the  native 
canker-forming  rusts,  Cronartium  fusiforme,  and  C.  cerebrum,  an  oak-free 
barrier  1500  feet  wide  around  one  forest  nursery  is  under  test.   So  far, 
however,  late  sowing,  together  with  early  and  thorough  spraying  of  young 
seedlings,  shov/s  promise  as  a  practical  means  of  control.   The  folly  of 
planting  cankered  seedlings  is  manifested  the  first  year  by  excessive 
mortality. 

In  causing  damage  to  forest  products  certain  wood-staining  fungi 
and  ambrosia  beetles  are  associated.   Cultivated  by  the  beetles  apparently 
for  use  as  food,  most  of  these  fungi  cause  a  black  stain.  Furthermore, 
important  general  staining  fungi  were  isolated  from  17  percent  of  183  adult 
beetles  examined.   Besides  ambrosia  beetles,  the  pine  bark  beetles  (Ips, 
Orthotomicus,  and  probably  at  times  Dendroctonus)  were  found  to  be  agents 
for  stain  dissemination  to  a  degree  serious  enough  to  justify  their  con- 
trol solely  for  stain  prevention.   Field  observations  indicate  that  the 
usual  weathered  wood  debris  in  mill  yards  has  little  influence  on  the 
amount  of  stain  present,  but  that  fresh  green  slabs,  edgings,  etc.,  accumu- 
lating around  a  mill  are  probably  important  sources  of  stain  inoculum. 
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BUREAU  OF  BIOLOGICAL  SURVEY 

Longleaf  depredation  by  birds 

On  the  Harrison  Experimental  Forest  in  southern  Mississippi  birds 
have  been  largely  responsible  for  the  destruction  each  fall  and  early  v/inter 
of  longleaf  pine  seed  and  seedlings.  Birds  previously  reported  as  raiders  of 
pine  seed  are  now  being  reinforced  by  an  alien  newcomer  in  the  cut-over  lands. 

The  European  starling,  Sturnus  vulgaris,  is  spreading  rapidly  and 
threatens  to  become  extremely  destructive  to  longleaf  pine  reproduction. 
It  was  only  a  year  ago  that  the  first  small  flocks  were  observed,  associated 
with  red-winged  blackbirds  and  cowbirds,  and  feeding  with  them  in  the  open 
pine  woods.  The  preference  of  these  starlings  for  pine  seeds  is  indicated 
by  analysis  of  their  stomach  contents.  Should  the  enormous  flocks  now  found 
further  north  during  the  winter  months  ultimately  invade  the  Gulf  States,  the 
damage  to  longleaf  pine  reproduction  will  become  acute. 

The  possibility  of  limiting  damage  by  seasonal  control  of  direct  seed- 
ing was  investigated  again  this  year  in  southern  Mississippi.  At  intervals 
of  two  weeks  from  late  October  until  late  December  broadcast  sowings  were 
made  on  rough  and  burned  surfaces.   As  in  other  years  of  abundant  seed  supply, 
however,  the  number  of  birds  was  correspondingly  large,  and  they  succeeded  in 
consuming  most  of  the  seeds  regardless  of  the  nature  of  the  surface  on  which 
they  were  sown. 

Plans  for  19/^0 

Investigations  of  forest  insects  of  economic  importance  to  forestry 
practice  will  be  continued  by  the  Bureau  of  Entomology  and  Plant  Quarantine. 
Studies  are  contemplated  on  the  problem  of  insects  injurious  to  trees,  planta- 
tions, and  nurseries,  as  well  as  those  affecting  manufactured  forest  products. 

In  the  field  of  forest  pathology,  the  Bureau  of  Plant  Industry  will 
continue  investigations  of  canker-forming  rusts  and  of  stain-producing  fungi. 
Studies  of  the  little-leaf  disease  of  shortleaf  pine  will  be  continued.   In- 
vestigations of  the  brown-spot  needle  blight  were  practically  completed  in 
1939  and  no  further  large-scale  investigations  are  contemplated. 

In  the  field  of  forest  biology,  the  Biological  Survey  will  continue 
studies  of  bird  and  rodent  damage  to  longleaf  pine  reproduction  through  the 
extension  of  the  work  to  Georgia  and  Florida. 
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PERSONNEL 

SOUTHERN  FOREST  EXPERIMENT  STATION 
Jan.  1,  1939  -  Dec.  31,  1939 


ADMINISTRATION 


E .  L .  Denimon Director 

Oran  L .  Raber Conservati  onist 

John  A.  Lubbe Jr.  Adminis.  Officer 

Vera  S.  Lind , Sr.  Clerk 

Agnes  G.  Terburg Sr.  Clerk-Stenog. 

H.  C.  Bradshaw  (trans,  to  California  For.  & 

Range  Exp.  Sta.  8/16/39) Clerk 

Marie  M .  Flad Clerk-Stenog . 

Charles  H.  Langhoff,  Jr Asst.  Stat.  Clerk 

John  E.  Lau Asst.  Clerk-Stenog. 

.,'    Helen  Schv;eitzer Asst.  Clerk-Stenog. 

"'■    Norma  Wooddy  (trans,  from  R. 8,  3/1/39) Sr.  Stenog. 

Ventura  J.  Houpy Jr.  Multilith  Opr. 

Lillian  E.  Roane Jr.  Clerk 

Iretta  C.  Austin Telephone  Operator 

FOREST  MANAGEMENT 

John  R.  Curry  (trans,  from  California  For.  & 

Range  Exp.  Sta.  7/l/39) Prin.  Silviculturist 

Henry  Bull Silviculturist 

Philip  C.  Wakeley Silviculturist 

W.  G.  Wahlenberg Forester 

C.  Allen  Bickford Assoc.  Silviculturist 

Roy  A.  Chapman Assoc.  Silviculturist 

Eugene  W.  Gemmer Assoc.  Silviculturist 

Theodore  A.  Lief  eld Assoc.  Silviculturist 

Louis  J.  Pessin Assoc.  For.  Ecologist 

David  Bruce  (E.O.D.  7/2^/39) Jr.  Forester 

Herbert  H.  Muntz  (assigned  from  Region  8) Jr.  Forester  (CCC) 

*Mary  L.  Nelson Jr.  Plant  Physiol.  (CCC) 

Arthur  L.  Shepard Asst.  to  Tech. 

-Thomas  A.  Hudgens  (S,S.T.  8/2^/39) Asst.  to  Tech.  (CCC) 

^Richard  C.  Smith Asst.  to  Tech.  (CCC) 

*Archie  E.  Patterson  (S.S.T.  6/17/39).... Asst.  Field  Asst.  (CCC) 

-xTommy  T.  Kohara  (E.O.D.  7/13/39) Under  Field  Asst. 

-^William  M.  Palmer  (trans,  to  N.E.F.E.  6/19/39) Under  Field  Asst. 

Robert  L.  Brooks Minor  Asst.  to  Tech.  (CCC) 

Carl  W.  Cox  (trans,  to  Appalachian  For. 

Exp.  Sta.  9/1/39) Minor  Asst.  to  Tech.  (CCC) 

Charles  D.  DeShazor Minor  Asst.  to  Tech.  (CCC) 

Henry  W.  Hughes Minor  Asst.  to  Tech.  (CCC) 

Jack  B.  Pearson Minor  Asst.  to  Tech.  (GOC) 

Norman  M.  Scarbrough Minor  Asst.  to  Tech.  (CCC) 

Ashley  G.  Williams Minor  Asst.  to  Tech.  (CCC) 
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FOREST  MANAGEMENT  (Cont.) 

Elizabeth  Bergland Clerk  Stenog. 

Clark  H .  Streetman Clerk 

Mary  R .  Craig Ass t .  Clerk  J 

William  G.  G'Regan Asst.  Stat.  Clerk      " 

FOREST  SURVEY 

I.  F.  Eldredge Prin.  For.  Econ. 

Frank  A .  Ineson Sr .  For .  Econ . 

Arthur  R.  Spillers  (trans,  to  R.7,  8/16/39) Forester 

R.  K.  Winters  (trans,  to  Northern  Rocky  Mt.  For. 

&  Range  Exp.  Sta.  7/l/39) Forester 

Philip  R.  Wheeler For.  Econ. 

James  W.  Cruikshank  (trans,  to  Appalachian  For. 

Exp.  Sta.  7/1/39) Assoc.  For.  Econ. 

Virgil  B .  Davis Assoc .  For .  Econ . 

Harry  F.  Smith Asst.  For.  Econ. 

William  S.  Stover Asst.  For.  Econ. 

George  B .  Ward ,  Jr Jr .  Forester 

Robert  D .  Andrews Eng .  Draftsman ,  Civil 

Camelia  M .  Larsen Clerk 

Martha  E .  Nelson Clerk 

Lucille  P.  Olsen  (resigned  2/11/39) Clerk 

Elsa  M.  Rayl  (trans,  to  B.A.E.  12/1/39) Clerk 

Elmire  A.  Even  (LWOP  8/2^  -  12/31/39) Asst.  Stat.  Clerk 

M.  Madeleine  Archinard Asst.  Clerk-Stenog. 

Earline  C.  Taylor  (E.O.D.  9/21/39) Jr.  Clerk-Stenog. 

Honora  W.  Cassens  (furlough  2/l  -  V30/39) Jr.  Tab.  Mach.  Opr. 

FOREST  ECONOMICS 

I.  F.  Eldredge Prin.  For.  Econ. 

W .  E .  Bond Sr .  For .  Econ . 

R .  R .  Reynolds For .  Econ . 

Ronald  B.  Craig Assoc.  For.  Econ. 

Ike  W.  Rawls Asst.  to  Tech. 

E.  Holger  Wahlsteen  (trans,  from  Appalachian  For. 

Exp.  Sta.  12/16/39) Field  Asst. 

Bertha  H.  Schneider  (LWOP  9/21  -  12/31/39) Jr.  Clerk-Stenog. 

G.  W.  Turner,  Jr.  (E.O.D.  1/3/39 Jr.  Clerk-Stenog. 

FOREST  INFLUENCES 

H.  G.  Meginnis Sr.  Silviculturist 

Norman  E.  Hawes  (trans,  from.  Appalachian  For. 

Exp.  Sta.  6/1/39) Assoc.  Forester 

M.  H.  Collet  (trans,  to  Rocky  Mt.  For.  & 

Range  Exp.  Sta.  6/1/39) Asst.  Forester 

■J^Ronald  A.  Hickey Jr.  Eng.  Aide  (CCC) 

■^Edwin  R.  Ferg^json Jr.  Field  Asst.  (CCC) 
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FOREST  INFLUENCES  (Cont.) 

John  L.  Gammage Minor  Asst.  to  Tech.  (CCC) 

Hubert  W.  Gray Minor  Asst.  to  Tech.  (CCC) 

Harold  R.  Johnson Minor  Asst.  to  Tech.  (CCC) 

-"-Charles  C.  Lynn Under  Asst.  to  Tech,  (CCC) 

Ruth  Marshall Asst.  Clerk-Stenog. 

FLOOD  CONTROL  SURVEYS 

H,  G.  Meginnis Sr.  Silviculturist 

M.  M.  Lehrbas Silviculturist 

Douglas  Basnett  (trans,  from  Mississippi 

N.  F.  12/16/39) Forester 

Lewis  M.    TiJirner Forester 

William  A.  Kelly  (detailed  from  Central 

States  For.  Exp.  Sta.  9/l/39) Sr.  Hyd.  Eng. 

Harry  M.  Cortright. Assoc.  Hyd.  Eng. 

James  H.  Foster  (detailed  from  Central  States 

For.  Exp.  Sta.  11/16/39) Assoc.  Hyd.  Eng. 

El  on  H .  Bomberger Assoc .  Forester 

Edsko  J.  Dyksterhuis Assoc.  Range  Exam. 

Carl  F.  Olsen Assoc.  Silviculturist 

Martin  E.  Baudendistel Asst.  Forester 

Walton  R.  Smith. Asst.  Forester 

Albert  K.  Thurmond,  Jr.  (trans,  from  Caribbean 

N.  F.  12/16/39) Asst.  Forester 

John  L.  Arena  (trans,  from  Central  States 

For.  Exp.  Sta.  11/23/39) Jr.  Forester 

Lowell  F.  Baker Jr.  Forester 

John  F.  Kellogg  (trans,  from  Kisatchie 

N.  F.  1/16/39) Jr.  Forester 

John  J.  Kerst Jr.  Forester 

Lee  S.  Settel  (trans,  from  Ouachita 

N.  F.  12/16/39) Jr.  Forester 

Glenn  A.  Spears  (detailed  from  Central  States 

For.  Exp.  Sta.  ll/l6/39) Jr.  Forester 

Truman  E.  Pease Sr.  Forest  Ranger 

Harold  C.  Kaelin  (detailed  from  Central  States 

For.  Exp.  Sta.  12/16/39) Eng.  Draftsman 

Lester  E.  Carstens Asst.  Eng.  Draftsman 

Herbert  L.  Daniels .Asst.  Clerk 

Isabell  L.  Nelson Jr.  Clerk-Stenog. 

Allen  M.  Byrd Jr.  Cal.  Mach.  Opr. 

Staff  of  Cooperating  Federal  Bureaus 

BUREAU  OF  PLANT  INDUSTRY 

P .  V .  Siggers Assoc .  Pathologist 

A.  V.  Verrall Asst.  Pathologist 

Bailey  Sleeth Asst.  Pathologist 

Howard  Lamb Asst.  Conservationist 


BUREAU  OF  ENTOMOLOGY  AND  PLANT  QUARANTINE 

T.  E.  Snyder Sr.  Entomologist 

H.  R.  Johnston Jr.  Entomologist 

Ruth  E.  Wood Asst.  Clerk-Steno^ 

BUREAU  OF  BIOLOGICAL  SURVEY 

Thomas  D.  Burleigh Assoc.  Biologist 


■^Informal  appointments 
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PUBLICATIONS 


Jan,  1,  1939  -  Dec.  31,  1939 


Bickford,  C.  A,, 

and 
Bruce ,  David 


A  tentative  fire-danger  meter  for  the  longleaf- 
slash  pine  type.   Occasional  Paper  No.  87. 
Southern  Forest  Expt.  Sta.   6  pp.,  illus. 
Nov.  10,  1939. 


and 
Bruce,  David 


Fire-discovery  time  in  the  longleaf-slash  pine 
type.   Occasional  Paper  No.  88.   Southern  Forest 
Expt.  Sta.   5  pp.,  illus.   Dec.  27,  1939. 


Bond,  VI.  E, 


Costs  and  returns  of  managing  100,000  acres  of 
shortleaf  and  loblolly  pine  for  sustained  yield. 
Occasional  Paper  No.  79.   Southern  Forest  Expt. 
Sta.   15  pp.   Jan.  9,  1939. 


Bull ,  Henry 


The  relation  of  forest  research  to  the  farm 
chemurgic  movement  in  Arkansas.   (Address  delivered 
before  Second  Chemurgic  Conference  of  The  Arkansas 
Council  of  Agriculture,  Science  and  Industry, 
May  2-3,  1939,  Little  Rock,  Arkansas.)   Proceedings 
of  the  Second  Chemurgic  Conference  of  the  Arkansas 
Council  of  Agriculture,  Science  and  Industry,  May  2-3, 
1939,  Little  Rock,  Arkansas.   23-29  pp. 


Loblolly  pine  vs.  cotton:  A  comparison  of  annual 
cellulose  production  per  acre.   Jour.  Forestry 
37  (7):  570-571.  July  1939. 


Increased  grov/th  of  loblolly  pine  as  a  result  of 
cutting  and  girdling  large  hardwoods.  Jour.  Forestry 
37  (8):  6^2-6^5.  Aug.  1939. 


Comparative  cellulose  production  from  loblolly  pine 
and  from  cotton.   Southern  Pine  Forestry  Notes  No.  60. 
Southern  Pine  Assn.   Sept.  1939. 


-  Speaking  of  cellulose.   American  Cotton  Grower 


5  (7) 


13,  illus 


Dec.  1939. 


Burleigh,  Thos.  D. 


Alta  Mira  Oriole  in  Texas  -  An  addition  to  the 

A.  0.  U.  Check  List.  The  Auk  56  (1):  87-88.   Jan.  1939. 


and 
Sutton,  George  r4iksch 


A  list  of  birds  observed  on  the  1938  Semple  Expedition 
to  northeastern  Mexico.   Occasional  Papers  of  the 
Museum  of  Zoology.   No.  3.      La.  State  University.  4-6  pp. 
April  5,  1939. 
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Burleigh,  Thos.  D. 


and 
Lowery,  George  H.,  Jr, 


and 
Sutton,  George  Miksch 


Notes  on  a  recent  field  trip  to  southern 
Florida.   The  Fla.  Naturalist  12  (4):  95-96, 
July  1939. 

Description  of  two  new  birds  from  western  Texas. 
Occasional  Papers  of  the  Museum  of  Zoology.  No.  6. 
La.  State  University,  pp.  67-68.  Nov.  10,  1939. 

A  new  blue  bunting  from  Tamaulipas.   The  Auk 
56  (1):  71-72.  Jan.  1939. 


and 
Sutton,  George  Miksch 


and 
Sutton,  George  Miksch 

Chapman,  R.  A. 


Christian,  M.  B. 


A  new  screech  ov/l  from  Nueve  Leon. 
56  (2):  17.^-175.  April  1939. 


The  Auk 


A  new  Abeille ' s  grosbeak  from  Tamaulipas . 
Proceedings  of  the  Biological  Society  of 
Washington,  Vol.  52,  pp.  U5-146.  Oct.  11,  1939. 

A  method  for  inventorying  planting  stock  in 
forest  nurseries.  Occasional  Paper  No.  86. 
Southern  Forest  Expt.  Sta.  10  pp.  Oct.  12,  1939. 

Chemical  dips  tests  against  Lyctus  Powder-Post 
Beetles.  Southern  Lumberman  159  (2009):  105-109, 
illus.  Dec.  15,  1939. 

Experiments  on  the  prevention  of  Ambrosia  Beetle 
damage  in  hardwoods.   Southern  Liomberman  159  (2009): 
110-112,  illus.  Dec.  15,  1939. 


Collet,  M.  H. 


Craig,  Ronald  B. 


Pole-type  stock  barrier.   Construction  Hints 
5  (2):  /^-5,  illus.  Feb.  1939. 

The  slope  scale.  Jour.  Forestry  37  (7):  580-581, 
illus.   July  1939. 

The  extent  of  long-term  tax  delinquency  in  certain 
Oklahoma  counties.   Occasional  Paper  No.  80. 
Southern  Forest  Expt.  Sta.  l^"}   pp.  Feb.  18,  1939. 

The  forest  tax  delinquency  problem  in  the  South. 
Southern  Economic  Journal  6  (2):  14.5-164..  Oct.  1939 


Cruikshank,  James  W, 


and 
Eldredge,  I.  F. 


Forest  resources  of  southwest  Louisiana.   Forest 
Survey  Release  No.  4-3.  Southern  Forest  Expt.  Sta. 
38  pp.,  illus.  April  6,  1939. 

Forest  resources  of  southeastern  Texas.  U.  S. 
Dept.  Agr.  Misc.  Pub.  No.  326.  37  pp.,  illus. 
Feb.  1939. 
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Denunon,  E.  L. 


Research  results  in  southern  forestry.  Southern 
Conservationist  and  American  Tung  Oil  6  (/+):  11, 
15-17.  July  1939. 


Relationship  between  forests  and  water  in 
Mississippi.   The  Conservationist  6  (8):  15 
Dec.  1939. 


Eldredge,  I.  f, 


Forest  research  in  the  South 
Vol.  2,  pp.  15-16.  1939. 


Slash  ;°ine  Cache. 


What  are  we  going  to  do  with  our  hardwoods? 
(Address  delivered  before  the  Southern  Paper 
Festival  Assn.,  Savannah,  Ga.,  April  17-19,  1939.) 
Occasional  Paper  No.  82.   Southern  Forest  Expt. 
Sta.   9  pp.  May  16,  1939.   Southern  Power  and 
Industry  57  (6):  76-79.  June  1939. 


Forests  in  the  economy  of  the  South.   Occasional 
Paper  No.  83.   Southern  Forest  Expt.  Sta.   6  pp. 
May  20,  1939.   Southern  Conservationist  and 
American  Tung  Oil  6  (/,)-.   13-U,  17.   July  1939. 


The  new  forests  of  the  Old  South.   Southern 
Lumberman  159  (2009):  99-10^.   Dec.  15,  1939. 


Heyv;ard ,  Frank 


The  relation  of  fire  to  stand  composition  of 
longleaf  pine  forests.   Ecology  20  (2):  287-30^, 
illus.   April  1939. 


Some  moisture  relationships  of  soils  from  burned 
and  unburned  longleaf  pine  forests.   Soil  Science 
A7   (A):   313-327,  illus.  April  1939. 


Hunt,  George  M. , 

and 
Snyder,  T.  E. 


An  international  termite  exposure  test.   Tenth 
Progress  report,  35th  annual  meeting  of  American 
Wood-Preservers'  Assn.   Jan.  24.-26,  1939.   12  pp. 


Ineson,  F.  A. 


Forestry  as  it  is  related  to  the  Long-Term  Agricul- 
tural-Credit Program.   (Address  delivered  before  the 
1939  Conference  National  Farm  Loan  Assn.  Boards  of 
Directors'  Representatives  and  Sect'y  -  Treas.  in 
New  Orleans,  La.,  Aug.  22,  1939.)   Southern  Conserva- 
tionist 6  (6):  16-17.  Sept.  1939. 


Liefeld,  T.  A. 


How  long  will  a  streak  yield  gum?  Naval  Stores 
Review  ^8  (50):  10,  U.  March  11,  1939. 


The  effect  of  season  on  streak  behavior.   Naval 
Stores  Review  A9   (3):  U.  April  15,  1939. 
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Lief eld,  T.  A. 

Meginnis,  H.  G. 

Osborne,  J.  G. 
Pessin,  L.  J. 

Raber ,  Oran 


Reynolds,  R.  R. 


-  Marking  and  numbering  trees  with  paint  in  stick 
form.   Jour.  Forestry  37  (7):  $8^-585,  illus. 
July  1939. 

-  A  simple,  efficient  sign-stenciling  apparatus. 
Jour.  Forestry  37  (12):  971-972,  illus.  Dec.  1939. 

-  Soil-collecting  trenches  as  substitutes  for 
temporary  check  dams  in  reforesting  gullies. 
Jour.  Forestry  37  (10):  76^-769,  illus.  Oct.  1939. 

-  A  design  for  experiments  in  thinning  forest  stands. 
Jour.  Forestry  37  {/^)  :   296-30/^,  illus.  April  1939. 

--Root  habits  of  longleaf  pine  and  associated  species. 
Ecology  20  (1):  ^7-57,  illus.  Jan.  1939. 

-  Density  of  stocking  and  character  of  ground  cover 
as  factors  in  longleaf  pine  reproduction.   Jour. 
Forestry  37  (3):  255-285,  illus.  March  1939. 

-  Tree  dwellers.  American  Forests  1^5   (9):  4-56-4.57, 
4^69,  illus.   Sept.  1939. 

-  Bioclimatics  -  The  v<  at  and  why.   (Review  of: 
Bioclimatics  -  A  scicince  of  life  and  climate  relations, 
By  Andrev/  Delmar  Hopkins.   U.  S.  Dept.  Agr.  Misc.  Pub. 
No,  280.)  Ecology  20  (3):  .^13-^16.  July  1939. 

-  Compound  words.  Science  90  (2329):  157.  Aug.  1939. 

-  German-English  Dictionary  for  Foresters.   U.  S. 
Dept.  Agr.,  Forest  Service,  1939.   3^6  pp. 

-  Small  trees  yield  meager  profit.   American  Lumberman 
3U3:   35.  Jan.  U,   1939. 

-  Possible  returns  from  planted  loblolly  pine. 
Jour.  Forestry  37  (3):  250-255.   March  1939. 

-  Trailer  loading  system  reduces  cost  of  truck  logging 
operation.  Southern  Lumber  Journal  4^3  (3):  68-69, 
illus.  March  10,  1939. 

-  Improvement  cuttings  in  shortleaf  and  loblolly  pine. 
Occasional  Paper  No.  81.   Southern  Foi-est  Expt.  Sta. 
A   pp.  March  7,  1939.  Jour.  Forestry  37  (7):  568- 
569.  July  1939. 

-  Truck  logging  with  detachable  trailers.   Southern 
Lumberman  159  (1999):  51-53,  illus.  July  15,  1939. 
Occasional  Paper  No,  85.   Southern  Forest  Expt.  Sta. 
5  pp.,  illus.  Aug..  9,  1939. 
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Reynolds,  R.  R. 
Siggers,  Paul  V, 

Smith,  M.  R. 


Southern  Forest 
Experiment  Station 


Spillers,  A.  R. 


Stover,  W.  S. 


Verrall,  A.  F. 


-  Management  of  the  forest  for  maximum  production. 
Michigan  Forester.   Vol.  20,  pp.  12-15,  63.   1939. 

-  Scirrhia  acicola  (Dearn.)  n.  comb.,  the  perfect 
stage  of  the  fungus  causing  the  brovra-spot  needle 
blight  of  pines.  Phytopathology  29  (12):  1076-1077. 
Dec.  1939. 

-  The  Texas  leaf-cutting  ant  (Atta  Texana  Buckley) 
and  its  control  in  the  Kisatchie  National  Forest 
of  La.  Occasional  Paper  No.  84..   Southern  Forest 
Expt.  Sta.   11  pp.  May  2$,  1939. 

-  The  Harrison  Experiment  Forest.  4-  pp.   Sept.  1939. 


Southern  Forestry  Notes  No.  25.  Jan.  1939. 

Southern  Forestry  Notes  No.  26.  March  1939. 

Southern  Forestry  Notes  No.  27.  May  1939. 

Southern  Forestry  Notes  No.  28.  July  1939. 

Southern  Forestry  Notes  No.  29.  Sept.  1939. 
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Prop:re55  of  Forestry  in  the  Lower  South,  1921  -  194-0 


This  20th  Annual  Report  of  the  Southern  Forest  Experiment  Station 
provides  an  opportunity  to  review  briefly  the  progress  of  forestry  in  the 
Lower  Southl/  during  the  last  two  decades  in  an  attempt  better  to  appraise 
the  important  forestry  tasks  immediately  ahead,  and  to  consider  the  role 
of  forest  research  in  these  concerns.   The  establishment  of  the  Southern 
Forest  Experiment  Station  in  July  1921,  under  the  directorship  of  R.  D. 
Forbes,  followed  the  pioneering  efforts  in  the  Lower  South  of  a  number  of 
foresters,  including  such  leaders  as  W.  W.  Ashe,  Dr.  Austin  Gary,  Capt. 
I.  F.  Eldredge,  Dr.  Eloise  Gerry,  W.  R.  Mattoon,  and  J.  G.  Peters  of  the 
United  States  Forest  Service,  Prof.  H .  PI .  Chapman  of  the  Yale  Forest 
School,  Major  J.  G.  Lee  of  Louisiana  State  University,  E.  0.  Siecke,  State 
Forester  of  Texas,  and  others,  and  of  a  few  far-sighted  lumbermen,  among 
whom  Henry  T.  Hardtner  of  Urania,  La.,  and  Col.  Wm.  L.  Sullivan  of  the 
Great  Southern  Lumber  Co.  at  Bogalusa,  La.,  were  outstanding. 

The  first  permanent  silvicultural  plots  established  in  the  Lower 
South  were  put  in  by  S.  T.  Dana,  assistant  chief  of  forest  investigations 
of  the  United  States  Forest  Service,  at  Urania,  La.,  in  January  1915-   It 
was  natural  that  the  earliest  work  of  the  Southern  Station  should  be  cen- 
tered at  Urania  and  Bogalusa,  La.   Because  of  limited  financial  resources, 
the  Station  staff  numbered  only  four  technical  men  during  its  first  years. 
As  recognition  of  the  need  for  accurate  basic  forestry  information  became 
more  apparent,  the  research  facilities  were  gradually  expanded,  but  even 
in  1940  were  still  inadequate  to  fulfill  the  actual  requirements.   Before 
discussing  the  relation  of  forest  research  to  the  forestry  movement  in  the 
Lov/er  South,  the  broad  picture  of  forestry  progress  will  be  discussed. 

Prior  to  1921,  forestry  had  made  little  headway  in  the  Lower  South, 
although  some  significant  work  had  been  begun.   A  few  timberland  ovmers 
had  initiated  simple  forest-management  practices  following  surveys  of 
their  holdings  and  the  preparation  of  detailed  management  plans  by  the 


1/  In  this  report,  the  Lower  South  is  approximately  that  section  within 
the  bo^ondaries  of  the  Southern  Forest  Experiment  Station  territory,  and 
includes  the  States  of  Georgia,  Florida,  Alabama,  Mississippi,  and  Lou- 
isiana, as  well  as  southern  Arkansas,  eastern  Texas,  and  eastern  Oklahoma. 
Forest  land  in  the  Lower  South  totals  somewhat  over  120  million  acres  or 
almost  60  percent  of  its  entire  land  area. 


United  States  Forest  Service,  but  nost  of  these  efforts  v/ere  sporadic  and 
short-lived.   In  1921,  there  were  only  two  states  in  the  Lower  South  v/ith 
active  forestry  departments:   Texas  and  Louisiana,  v;hose  departments  were 
established  in  1915  and  1917,  respectively.   Only  one  forest  school  in  the 
Lower  South  was  in  operation  in  1921,  at  the  University  of  Georgia,  having 
been  established  there  in  1906,   The  Southern  Forestry  Congress,  organized 
by  a  public-spirited  group  of  foresters,  lumbermen,  and  conservationists, 
played  an  outstanding  part  in  stimulating  forestry  development  throughout 
the  South,  from  its  inception  in  1916  until  its  final  (12th)  meeting  in 
1930. 

In  1921,  there  v/ere  but  few  national  forests  in  the  Lower  South. 
These — namely,  the  Arkansas,  Ozark,  Wichita,  Alabama,  Choctawhatchee, 
and  Ocala — totaled  only  about  a  million  and  a  half  acres  net  and  were 
made  up  largely  of  unappropriated  portions  of  the  public  domain,  supple- 
mented somewhat  through  purchases  made  under  the  Weeks  Law  of  1911. 

Organized  fire  protection  in  1921,  which  consisted  mainly  of 
seasonal  patrol,  existed  only  on  the  national  forests  and  on  somewhat 
less  than  8  million  acres  of  private  forest  land.   The  lumber  companies 
providing  forestry  measures  other  than  fire  protection  could  be  counted 
on  the  fingers  of  one  hand.   A  few  industrial  forestry  pioneers,  notably 
Hardtner  and  Sullivan,  had  begun  to  practice  conservative  cutting,  includ- 
ing the  leaving  of  seed  trees,  and  had  undertaken  some  artificial  refor- 
estation, but  the  general  run  of  timberland  owners  were  still  unimpressed 
with  the  possibilities  of  grov/ing  another  crop  of  timber.   What  finally 
sold  a  number  of  lumbermen  on  forestry  was  the  realization  that  some  of 
the  trees  they  were  cutting  had  grov/n  to  maturity  since  their  sawmills 
were  first  established. 

The  last  20  years  of  forestry  developments  in  the  Lower  South, 
briefly  recounted  here,  will  be  divided  into  two  lO-year  periods,  1921  to 
1950  and  1931  to  19^0. 


The  decade  1921  -  1950 

This  period  was  characterized  by  the  establishment  of  a  number  of 
state  forestry  organizations,  stimulated  by  a  number  of  significant  ac- 
tions.  The  study  of  the  national  forestry  situation  made  by  the  United 
States  Forest  Service  pursuant  to  Senate  Resolution  311  (66th  Cong.,  2d 
sess.),  introduced  by  Senator  Capper,  was  published  as  "Timber  Depletion, 
Lumber  Prices,  Lumber  Exports,  and  Concentration  of  Timber  Ownerships," 
June  1,  1920.   Interest  was  aroused  as  a  result  of  the  hearings  held  in 
the  South  by  the  Committee  on  National  Forestry  Policy  of  the  Chamber  of 
Commerce  of  the  United  States  during  1922,  and  also  the  hearings  of  the 
Select  Committee  on  Reforestation  of  the  United  States  Senate  (S.  Res. 
598,  67th  Cong.,  /4th  sess.),  of  v/hich  Senator  Chas.  L.  McNary  was  chairman, 
held  in  Florida,  Mississippi,  and  Louisiana  in  March  1923,  which  v/ere 
followed  in  192/^  by  the  passage  of  the  Clarke-McKary  Act,  broadening  the 
provisions  of  the  old  Weeks  Law  of  1911  for  cooperation  between  the  Federal 
Government  and  the  States  in  fire  protection,  planting,  forest  extension 
v/ork,  and  forest  tax  study  and  reform.   Added  to  these  v/ere  the  public- 
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spirited  endeavors  of  such  organizations  as  the  Southern  Forestry  Congress, 
the  Southern  Logging  Association,  and  several  state  forestry  associations. 

The  discussions  of  forest  conservation  at  the  annual  meetings  of  the 
Southern  Pine  Association,  and  the  publicity  given  this  subject  by  such 
journals  as  the  Lumber  World  Review,  the  Lumber  Trade  Journal,  the  Southern 
Lumberman,  and  the  Naval  Stores  Review,  undoubtedly  did  much  to  stimulate 
public  interest  in  forestry.   Of  outstanding  importance  in  the  forestry 
movement  during  this  period  v/as  the  work  of  Austin  Gary  among  lumbermen 
and  turpentine  owners  and  W.  R.  Mattoon  among  the  southern  farmers. 
These  combined  efforts  bore  fruit  in  the  establishment  during  this  decade 
of  state  forestry  departments  in  five  additional  states  in  the  Lower  South — 
Alabama  (192^),  Georgia  (1925),  Mississippi  and  Oklahoma  (1926),  and  Florida 
(1928) .   This  left  only  Arkansas  among  the  group  of  states  without  such  a 
department  in  the  year  1930. 

This  decade  also  witnessed  the  establishment  of  another  professional 
forestry  school  in  the  Lower  South,  at  Louisiana  State  University,  in  1925; 
and  the  appointment  of  six  state  extension  foresters:   In  Georgia,  the 
first  state  in  this  territory  to  take  this  step  (192/{^) ,  in  Alabama  and  Texas 
(1925),  in  Louisiana  and  Arkansas  (1926),  and  in  jMississippi  (1927). 

With  the  grov/th  of  the  state  forestry  departments,  great  strides 
were  made  in  fire  protection,  v/hich  was  the  chief  activity  of  these  organi- 
zations.  By  the  end  of  the  decade,  there  were  in  the  eight  states  of  the 
Lower  South  53,800,000  acres  under  organized  fire  protection,  or  about 
23  percent  of  the  total  forested  area. 

The  few  old  national  forests  were  gradually  expanded  by  purchase, 
and  a  number  of  new  national-forest  purchase  units  were  set  up  in  various 
parts  of  the  Lower  South,   By  1930,  the  area  under  Forest  Service  adminis- 
tration had  increased  from  1.5  to  over  2.3  million  acres. 

Private  forestry  also  advanced  during  this  decade,  largely  as  a 
result  of  the  increased  opportunities  for  organized  fire  protection, 
through  cooperative  federal  and  state  funds  that  became  available  for  that 
purpose.   With  the  gradual  cutting  out  of  the  original  virgin  forests  and 
the  increasing  acceptance  of  the  value  of  second  growth,  everywhere  there 
were  signs  that  timberland  owners  and  operators  were  beginning  to  realize 
the  potentialities  of  forest  growth.   Leaving  of  seed  trees,  cutting  to  a 
diameter  limit,  protecting  from  fire,  and  in  some  cases  artificial  reforest- 
ation, appeared  as  significant  steps  toward  good  forestry.   Among  the  larger 
operations  where  conservative  forestry  practices  v;ere  inaugurated  during 
this  period  were  the  following:   Brunswick  Peninsula  Go.,  Brunswick,  Ga . ; 
Superior  Pine  Products  Go.,  Fargo,  Ga,;  Sessoms  Land  &  Securities  Co., 
Gogdell,  Ga,;  Alger-Sullivan  Lumber  Co.,  Century,  Fla.;  Allison  Lumber  Co., 
Bellamy,  Ala.;  Jackson  Lumber  Co.,  Lockhart,  Ala.;  Crossett  Lumber  Co., 
Crossett,  Ark.;  Dierks  Land  &  Timber  Co.,  (holdings  in  Arkansas  and  Oklahoma) 
Long-Bell  Lumber  Co.,  (holdings  in  Arkansas  and  Louisiana);  Union  Saw  Mill 
Co.,  Huttig,  Ark.;  Industrial  Lumber  Co.,  Elizabeth,  La.;  Southern  Pine 
Lumber  Co.,  Diboll,  Tex.;  and  two  pulp  and  paper  companies:   The  Brown 
Paper  Mill  Co.,  V/est  Monroe,  La.,  and  the  International  Paper  Go.  (Southern 
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Kraft  Corporation),  with  holdings  in  Arkansas,  Louisiana,  Mississippi, 
and  Alabama. 

When  Federal  forest  research  in  the  United  States  was  instituted 
on  a  regional  basis  in  July  1921,  the  Southern  Forest  Experiment  Station 
was  one  of  the  first  three  such  stations  to  be  organized.   During  the 
following  years,  as  the  forestry  movement  gained  headway,  and  the  need 
grew  for  more  accurate  knowledge  of  the  forest  resources  and  of  the 
methods  of  growing  new  crops  of  timber,  the  size  and  complexity  of  the 
research  job  gradually  became  more  apparent.   The  public  interest  in  this 
work  finally  led  to  the  passage  of  the  McSweeney-McNary  Forest  Research 
Act  in  May  1928,  which  marked  a  milestone  in  the  progress  of  forest 
research. 


The  decade  1951  -  19A0 

Although  much  progress  had  been  made  during  the  previous  decade, 
southern  forestry  took  on  new  life  along  all  fronts  during  the  10-year 
period  beginning  with  1931.   Among  the  stimulating  influences  of  this 
latter  period  were  the  national  forestry  picture  presented  by  the  Forest 
Service  in  its  comprehensive  report  "A  National  Plan  for  American  Forestry" 
(Copeland  Report)  in  1935;  the  greatly  expanded  program  of  federal  acqui- 
sition of  land  for  national  forests  and  of  increased  fire  protection  on 
federal,  state,  and  private  lands  as  a  result  of  the  establishment  of  the 
Civilian  Conservation  Corps  in  1953,  and  of  other  emergency  relief  organ- 
izations which  furnished  labor  and  materials  for  forestry  programs;  the 
formulation  of  minimum  forest  conservation  practices  under  Article  X  of 
the  Lumber  Code  (under  the  National  Industrial  Recovery  Act)  in  1953  and 
195-4?  and  the  setting  up  of  conservation  agencies  by  the  trade  associa- 
tions representing  the  pine,  hardwood,  and  cypress  industries  in  the  South; 
the  voluntary  adoption  of  specific  forest  conservation  practices  by  the 
representatives  of  the  southern  pulp  and  paper  mills  in  1957;  and  the  open 
hearings  before  the  Joint  Congressional  Committee  on  Forestry  held  in 
Jacksonville,  Fla.,  in  November  1958,  and  in  iMobile,  Ala.,  in  November  1939. 

Rapid  expansion  of  the  national-forest  program  in  the  South  made  a 
new  regional  administrative  office  necessary.  Region  8  headquarters  were 
established  in  July  195^4  at  Atlanta,  Ga.   Aside  from  administration  of 
the  national  forests,  which  had  increased  to  6,716,188  acres  in  the  Lower 
South  by  June  30,  19-40,  one  of  the  most  important  activities  of  the  Atlanta 
office  lies  in  the  stimulation  of  private  forestry  practice  through  its 
Division  of  State  and  Private  Forestry, 

Fire  protection  activities  continued  to  increase  until  in  19^0  there 
were  over  57  million  acres  of  forest  land  in  federal,  state,  and  private 
ownership  under  organized  protection  in  the  Lower  South.   Notwithstanding 
this  progress,  over  50  percent  of  the  forest  land  in  this  region  is  at 
present  without  organized  fire  protection. 

Some  of  the  stimulation  given  southern  forestry  during  this  decade 
came  about  as  a  result  of  the  phenomenal  expansion  of  the  pulp  and  paper 


-  U  - 


industry  in  the  South.   In  largo  part  as  an  outcome  of  the  pioneering 
research  v;ork  of  the  United  States  Forest  Products  Laboratory  at  Madison, 
Wis.,  and  the  stimulating  influence  of  Dr.  Charles  H.  Ilerty.  this  industry 
has  not  only  taken  national  leadership  in  the  pi-oduction  of  kraft  paper  and 
board,  of  v/hich  it  now  produces  30  percent  of  the  United  States  require- 
ments, but  has  also  branched  out  into  the  fields  of  v/hite  paper.  nev.'S- 
print.  and  rayon.   The  capacity  of  wood-pulp  production  in  the  11  south- 
eastern states  has  been  increased  rapidly;  in  194-0  it  exceeded  3  million 
tons  annually,  using  about  5  million  standard  cords  of  wood,  and  accounting 
for  approximately  -40  percent  of  the  total  United  States  production  of  pulp. 
To  the  South,  one  of  the  most  hopeful  aspects  of  this  developing  industry 
is  the  opportunity  it  offers  for  the  utilization  of  available  raw  material 
not  needed  by  other  forest  industries.   At  present  it  consumes  only  about 
5  percent  of  the  total  drain  on  southern  forests.   With  all  the  advantages 
the  South  offers — great  areas  where  soil  and  climatic  factors  favor  rapid 
tree  growth,  a  great  number  of  widely  used  pine  and  hardwood  species,  ease 
of  logging,  availability  of  ample  labor  with  low  living  costs,  nearness  to 
markets,  excellent  rail  and  v/ater  transportation  facilities,  and  accessi- 
bility to  fresh  water,  chemicals,  and  power — there  is  every  reason  to  ex- 
pect even  greater  growth  in  the  pulp  and  paper  industry.   Such  expansion, 
if  carried  out  sanely  and  with  due  regard  for  factors  of  long-time  invest- 
ment, will  be  of  great  permanent  value  to  the  South,  assisting  the  economic 
and  social  betterment  of  its  people. 

Appraising  the  progress  of  forestry  is  not  an  easy  task.   Undoubt- 
edly, much  forestry  is  being  practiced,  respecting  v/hich  no  records  are 
available.   The  latest  data  on  the  area  of  land  under  good  forest  management, 
compiled  by  the  United  States  Forest  Service  in  1938,  indicated  that  over  13 
million  acres  of  commercial  forest  land  in  industrial  and  other  private 
ownership  (not  including  farm  ovmership)  in  the  Lower  South  was  being  man- 
aged with  the  objective  of  continuous  production.   Of  this,  the  pulp  and 
paper  mills  ovm  over  3  million  acres,  capable  of  producing  about  half  of 
their  raw-material  requirements.   Many  of  these  large  forest-land  owners 
have  hired  technically  trained  foresters;  their  holdings,  along  with  the 
national  and  state  forests,  are  serving  as  examples  of  good  forestry 
practice.   A  few  municipal  forests  have  also  been  established. 

The  work  of  the  state  and  extension  foresters  in  tiie  Lower  South 
has  contributed  in  no  small  degree  to  the  advances  made  in  forestry  during 
the  past  decade.   State  forestry  departments  had  been  set  up  in  all  the 
states  of  the  region  by  the  early  1930' s.   Although  the  Arkansas  state 
legislature  authorized  a  State  Forestry  Commission  in  1931,  it  was  not 
until  1933  that  funds  were  made  available  to  employ  a  state  forester,  mak- 
ing the  list  complete.   State  extension  foresters  were  appointed  in  Florida 
in  1938  and,  lastly,  in  Oklahoma  in  19^0.   The  forest  schools  have  also 
made  contributions  to  forestry  progress,  and  during  this  decade  one  addition- 
al professional  forestry  school  was  organized — at  the  University  of  Florida, 
in  1935. 

Despite  progress  made  since  1921,  the  19^0  situation  is  not  one  to 
cause  great  exultation,  although  each  year  the  picture  has  become  somewhat 
more  encouraging.   Over  50  percent  of  the  forests  of  the  Lower  South  still 
lack  organized  fire  protection,  with  the  result  that  about  20  percent  of  the 
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total  forest  area  is  burned  over  each  year.  Most  of  the  present  forest 
stands  are  greatly  understocked  and  are  producing  but  a  fraction  of  their 
potential  capacities.  Too  much  cutting  is  still  done  with  little  or  no 
regard  for  the  future,  particularly  in  the  operations  of  the  thousands  of 
small  portable  mills  in  this  region.  Many  millions  of  acres  of  southern 
forest  lands  are  in  need  of  planting  if  they  are  to  grow  timber  crops  with- 
in any  reasonable  period  and  adequately  safeguard  soil  and  water  resources. 
Markets  are  lacking  for  great  quantities  of  low-grade  material  and  of  little- 
used  tree  species  and  for  the  potential  production  of  naval  stores  (turpen- 
tine and  rosin).  All  in  all,  southern  forest  lands,  under  good  management, 
are  capable  of  providing  continuous  employment  and  hence  higher  standards 
of  living  for  at  least  double  the  number  of  persons  they  now  support.  The 
idleness  or  only  partial  use  of  many  millions  of  acres  of  southern  forest 
land,  unsuited  to  or  not  needed  for  farming,  represents  a  great  economic 
loss  to  the  region  and  to  the  United  States.  To  take  full  advantage  of 
the  opportunities  offered  by  its  forests,  the  South  needs  additional  forest 
industries  and  remanufacturing  plants,  effecting  a  higher  degree  of  process- 
ing, and  the  production  of  more  goods  for  the  consumer  market.  It  also 
needs,  now  more  than  ever  before,  an  outlet  for  the  surplus  of  labor  result- 
ing from  the  decline  of  its  main  source  of  cash  income,  cotton.  Not  only 
did  the  cultivated  area  of  cotton  in  the  13  southeastern  cotton-producing 
states  decline  from  a  peak  of  .^6  million  acres  in  1925  to  less  than  25  mil- 
lion acres  in  19^0,  but  the  recent  losses  in  export  markets  caused  by  the 
war  v/ill  undoubtedly  result  in  further  reductions  in  cotton  planting.  This 
displacement  of  land  and  labor  from  the  chief  cash  crop  of  the  region  points 
to  a  tragic  need  for  readjustments  in  land  use  and  for  additional  opportuni- 
ties for  employment.  In  any  such  readjustment,  the  South 's  forest  lands, 
occupying  6  out  of  every  10  acres  of  its  present  land  area,  should  be  utilized 
to  the  fullest  extent.  Application  of  such  a  program,  however,  is  not  simple: 
it  involves  cooperation  by  many  agencies  in  the  careful  drafting  and  execution 
of  such  plans  as  will  insure  that  both  the  land  and  its  resources  are  utilized 
conservatively  and  for  the  greatest  good  of  all  the  people. 


Research  and  forestry  progress 

Little  has  been  said  thus  far  of  the  place  of  research  in  the  prog- 
ess  of  forestry  in  the  Lower  South.   Research  contributions  have  been  made 
by  some  of  the  state  forestry  departments,  the  forest  schools,  the  forest 
industries,  and  such  organizations  as  the  United  States  Forest  Products 
Laboratory,  but  the  discussion  here  will  be  confined  to  federal  forest  re- 
search at  the  Southern  Forest  Experiment  Station.   Although  at  first  glance 
Southern  Station  contributions  may  seem  more  or  less  obscure,  because  they 
have  not  been  especially  spectacular,  they  have  unquestionably  helped  to 
pi'epare  and  smooth  the  way  for  Southern  forestry  progress.   These  contri- 
butions have  been  made  in  a  number  of  ways.   The  Southern  Forest  Experi- 
ment Station  staff  has  prepared  and  distributed  a  great  number  of  timely 
reports  containing  current  findings  based  on  its  studies,  thousands  of 
letters  of  advice  and  guidance  have  been  written  in  response  to  inquiries, 
numerous  talks  and  addresses  have  been  delivered  before  a  variety  of 
different  groups,  many  conferences  have  been  held  with  people  desiring 
forestry  information  based  on  research  findings,  frequent  demonstrations  on 
the  Station's  nine  experimental  forests  and  at  other  centers  of  Station  work 
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have  been  arranged,  and  cooperation  has  been  extended  to  public  and  private 
forestry  agencies  throughout  the  South,  all  of  which  taken  together  must 
have  exerted  a  real  influence  on  the  development  of  better  forestry  prac- 
tices.  Many  Station  contributions  to  the  knowledge  and  techniques  of 
Southern  forestry  are  now  in  wide  use  throughout  the  region. 

Starting  in  1921,  with  a  handful  of  forest  technicians,  new  to  the 
job  of  research,  the  Station  has  gradually  expanded  and  carried  through  a 
definite  program  aimed  at  determining  the  scientific  basis  for  sound- forest 
management-   During  the  period  from  1925  to  1935,  the  Station  received 
material  aid  in  the  consideration  of  its  annual  programs  from  the  Southern 
Forest  Research  Advisory  Council,  a  group  of  21  business,  professional, 
and  scientific  men  appointed  by  the  Secretary  of  Agriculture  and  represent- 
ing the  forest  and  allied  industries  in  the  Station's  territory.   Since  the 
Station  was  established,  it  has  gathered  and  disseminated  much  preliminary 
information,  but  because  timber  growing  is  such  a  long-time  enterprise,  and 
because  of  the  great  diversity  of  soils,  forest  types,  land  uses,  and  eco- 
nomic conditions  in  the  Station's  territory,  embracing  as  it  does  over 
120  million  acres  of  forest  land,  much  vital  information  essential  for  perma- 
nent, successful  forest-land  management  is  still  lacking. 

The  following  brief  summary  covers  its  principal  forest  research 
contributions  to  southern  forestry  to  date: 

Forest  management.   From  the  first.  Southern  Station  studies  were 
centered  around  the  problems  of  obtaining  good  silviculture  and  forest 
management,  principally  with  the  southern  pines.   Volume  and  yield  tables 
for  the  four  principal  southern  pines  were  prepared;  studies  of  methods  of 
thinning,  improving,  and  cutting  to  obtain  adequate  natural  reproduction 
and  optimum  growth  of  stands  have  yielded  preliminary  information;  seed 
procurement,  nursery,  and  planting  techniques  have  been  developed;  conser- 
vative methods  of  extracting  naval  stores  from  longleaf  and  slash  pines 
were  worked  out;  and  problems  of  fire  behavior  and  control,  fire  effects, 
and  use  of  fire  for  silvicultural  purposes  have  been  partially  determined. 

Forest  economics.   Beginning  in  1929,  exploratory  studies  of  the 
costs  and  returns  of  timber  grov/ing  have  yielded  definite  information  on 
the  highly  important  economic  aspects  of  forestry,  and  have  undoubtedly 
influenced  some  private  companies  to  make  investments  in  forestry  enter- 
prises.  Questions  of  taxation  and  tax  delinquency  have  also  been  explored 
and  the  findings  publicized. 

Forest  Survey.   This  activity,  beginning  in  1930,  has  contributed 
the  first  authoritative  appraisal  of  the  Lower  South ' s  forest  resources — 
its  volume,  growth  rate,  and  rate  of  depletion — and  the  measures  necessary 
to  insure  its  greatest  usefulness  to  the  economic  and  social  future  of  this 
region.   This  has  been  done  by  current  release  of  its  findings,  through 
reports  on  30  survey  units,  ranging  from  4-  to  10  million  acres  each,  and  in 
other  ways.   Efforts  are  being  made  to  keep  this  information  currently 
accurate  in  order  to  provide  public  agencies  (federal,  state,  and  local)  as 
well  as  private  industry  with  an  understanding  of  the  opportunities  and 
limitations  presented  by  the  forests,  and  to  give  the  basis  for  plans  for  a 
sustained  supply  of  forest  materials. 
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Forest  influences.  Since  1929,  this  project  has  contributed  to 
our  knowledge  of  how  forests  influence  soils  and  water,  and  has  developed 
simple,  practical  techniques  for  the  control  of  water  run-off  and  soil 
erosion  on  non-agricultural  lands.   These  findings  have  had  direct  appli- 
cation on  large  projects  concerned  with  the  reforestation  of  gullied  lands 
and  associated  v/atershed-improvement  measures.   Highly  effective  methods 
of  stabilizing  roadbanks  and  of  controlling  other  forms  of  erosion  from 
highways  have  also  been  developed  in  these  investigations. 

Flood-control  surveys .   Since  1937,  in  cooperation  with  other  bu- 
reaus of  the  Department  of  Agriculture,  preliminary  flood-control  studies 
have  been  completed  in  17  major  drainage  basins  in  the  Station's  territory, 
and  detailed  surveys  have  been,  or  are  being,  made  of  the  watersheds  of  the 
Trinity,  Washita,  Colorado,  Neosho-Grand,  lower  Arkansas,  White,  and  Yazoo 
Rivers.  Survey  findings  are  contributing  in  many  ways  to  better  forest- 
land  management  by  developing  specific  programs  of  land  treatment  that  are 
designed  to  alleviate  flood  damage  through  the  retardation  of  water  run- 
off and  the  prevention  of  soil  erosion. 


A  look  ahead 

The  past  two  decades  have  seen  substantial  and  encouraging  growth 
in  the  practice  of  forestry  in  the  Lower  South.   This  progress,  however, 
has  been  only  a  start  toward  the  goal  of  intensive  use  of  the  120  million 
acres  of  forest  land  in  this  region.   But  20  years,  after  all,  is  a  rela- 
tively short  period  in  the  life  of  a  tree  or  a  forest,  and  shorter  still 
in  the  life  of  a  nation.   Let  us  be  encouraged,  therefore,  by  the  sub- 
stantial progress  made  and  the  visible  results  obtained.   Certainly,  with 
increased  forestry  practice  in  this  region  vital  to  its  future  economic 
security,  with  such  an  enormous  area  of  land  available  and  apparently  suit- 
able for  no  more  intensive  use,  and  with  so  much  to  be  learned  about  the 
technique  of  timber  growing,  there  can  be  little  question  about  the  need 
and  urgency  of  an  adequate  program  of  forest  research. 

What  about  the  next  20  years?  It  is  perhaps  idle  to  speculate  too 
long  on  the  future,  yet  there  must  be  earnest  consideration  of  trends  if 
a  research  organization  is  to  develop  a  program  for  supplying  information 
in  advance  of  needs.   It  seems  logical  that  forestry  in  the  Lower  South 
will  continue  to  advance  along  all  lines  during  the  coming  years. 

In  the  field  of  silviculture  and  management,  much  additional  infor- 
mation is  needed  concerning  (1)  regeneration  of  each  major  species  and  of 
miiced  stands  under  various  methods  of  cutting;  (2)  the  most  efficient 
methods  of  fire  protection  and  its  cost  as  compared  to  the  value  of  the 
resource  protected,  for  various  types,  conditions,  locations,  and  patterns 
of  ownership,  as  well  as  methods  of  using  fire  as  a  silvi cultural  tool; 
(3)  the  silvicultural  methods  v;hich  will  yield  the  maximum  volume  of  wood 
in  most  utilizable  foi'm  from  the  standpoint  of  economic  returns;  and  many 
other  associated  problems. 

A  pressing  question  is:   What  shall  we  do  v/ith  our  southern  hard- 
woods? Much  intensive  research  in  all  phases  of  hardwood  forestry — 


silviculture,  utilization,  economics — is  required.   The  fact  that  hard- 
woods make  up  59  percent  of  the  total  cubic  volume  of  all  timber  in  the 
Lower  South  and  that  pure  hardwood  types  cover  more  than  LJh   million  acres 
in  area  (23  million  acres  of  bottomland  and  15  million  acres  of  upland) 
are  important  considerations  in  this  connection. 

Again,  land  classification,  a  truly  tremendous  job,  is  needed  to  pro- 
vide sound,  workable,  and  profitable  development  of  land  to  its  most  produc- 
tive, remunerative,  and  socially  desirable  use.   Other  objectives  are  to 
determine  the  proper  spheres  of  private  and  public  ownership,  and  to  survey 
the  boundaries  between  governmental  cooperation  and  some  measure  of  regula- 
tory control.   This  is  a  task  v/hich  confronts  all  land-use  agencies  of  the 
Federal  Government,  working  in  collaboration  with  State,  county,  and  muni- 
cipal agencies,  and  with  private  citizens.   A  host  of  unansv/ered  questions 
face  forest  research  agencies  in  this  field,  and  an  adequate  land  classifi- 
cation based  on  sound  research  can  best  answer  many  of  them.   A  start  along 
this  line  is  being  made  by  the  county  land-use  planning  committees,  but  at 
the  present  rate  of  progress  it  will  be  another  10  years  before  all  counties 
will  have  been  considered. 

Intimately  connected  with  this  question  of  best  land  use  is  the 
need  for  proper  watershed  management  in  the  control  of  soil  erosion  and 
floods.   Investigations  are  under  way  in  only  two  localities  at  present, 
and  although  useful  contributions  have  been  made,  little  more  has  been  done 
than  to  explore  some  of  the  problem.s  in  this  field  that  require  investiga- 
tion.  Furthermore,  within  the  Station's  territory  there  is  an  enormous 
area  of  forest  land,  especially  the  great  expanses  of  non-commercial  scrub 
forest  in  Texas  and  Oklahoma,  in  which  even  the  problems  of  v/atershed 
management  are  as  yet  imperfectly  recognized. 

The  private  timberland  ovmer  and  operator,  who  at  present  controls 
93  percent  of  all  forest  lands  in  the  Lov/er  South,  has  one  important  ques- 
tion always  in  the  forefront  of  his  mind:   "Wi]l  forest  management  for 
sustained  yield  give  me  a  reasonable  return  on  my  investment?"   Obviously, 
the  answer  is  dependent  on  many  factors,  and  cannot  be  given  until  the 
conditions  in  each  case  or  in  representative  cases  are  known  and  properly 
evaluated.   Economic  research  is  designed  to  provide  knowledge  of  the  effect 
of  those  factors  on  typical  operations  in  a  wide  diversity  of  locations, 
forest  types,  and  conditions,  and  for  vai'ious  products. 

There  seems  no  doubt  that  the  South  will  continue  to  show  progress 
in  forestry  practice,  unless  our  whole  world  is  turned  topsy-turvy.   In 
the  present  national  effort  towards  defense,  southern  forests  are  playing 
an  important  part,  contributing  much-needed  lumber,  naval  stores,  paper, 
and  other  products,  as  well  as  sites  for  army  camps  and  training  maneuvers. 
Their  contributions  in  the  period  of  adjustment  that  will  follow  the  present 
emergency  should  be  even  greater,  througli  providing  a  backlog  of  employment 
for  the  million  or  more  v/orkers  v/hom  they  are  capable  of  supporting  under 
conditions  of  full  productivity  and  use.   Their  value  for  control  of  floods, 
for  public  recreation,  and  for  v/ildlife  should  not  be  overlooked.   In  all 
projected  forestry  programs,  forest  research  can  stimulate  and  promote  a 
better  understanding  of  the  part  forests  can  contribute  to  the  better  secu- 
rity of  the  people  of  the  Lower  South  and  of  the  Nation. 
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A  few  of  the  highlights  in  the  progress  of  forest  research  at  the 
Southern  Station  during  19^0  are  presented  in  the  following  pages,  to- 
gether with  a  resume  of  plans  for  19^1. 


19^0  Highlights 

Lower  South  depends  heavily  on  its  primary  wood-products  industries. 

Who  would  think,  as  he  travels  over  the  highways  of  the  Lower  South, 
that  back  in  the  hinterlands,  usually  off  these  main  roads,  are  the  enor- 
mous total  of  more  than  8,000  sawmills  in  operation?  Nine  out  of  ten  of 
them  are  small  establishments  whose  individual  capacity  is  almost  insignif- 
icant, yet  together  these  little  mills  cut  more  than  half  of  the  lumber  pro- 
duced in  this  region.   Keeping  current  the  information  as  to  developments 
in  the  forest  industries  is  one  of  the  duties  of  the  Forest  Survey,   It 
finds  that  the  number  of  small  portable  mills  is  steadily  increasing,  while 
the  larger  mills,  many  of  which  are  operating  on  a  forest-liquidation 
basis,  are  growing  fev/er  with  the  passing  of  the  years — and  of  the  old- 
growth  timber , 

The  Survey  also  finds  that  the  sawmill  industry  is  keeping  up  with 
the  times  by  modernising  its  equipment.  With  the  disappearance  of  virgin 
stands  and  the  development  of  second-growth  saw  timber,  the  logging  rail- 
road has  given  way  in  large  measure  to  the  truck  as  a  means  of  log  trans- 
portation; gasoline  tractors  are  replacing  steam  skidders,  and,  in  some 
cases,  animal-drawn  equipment. 

The  outstanding  industrial  development  in  the  Lower  South  in  recent 
years  has  been  the  growth  of  the  pulp  and  paper  industry.   Since  1935, 
15  large  new  mills  have  been  completed  or  are  under  construction,  more  than 
doubling  the  amount  of  pulpwood  used.   This  development  is  still  contin- 
uing, for  in  194-0  three  new  mills  started  operating  and  construction  was 
begun  on  two  other  mills. 

Forest  utilization  in  the  Lower  South  ranks  high  in  the  industrial 
economy  of  the  region.   Changes  that  are  taking  place  in  the  composition 
of  the  forest  stands  are  working  to  diversify  and  alter  the  character  of 
this  industry.   Scattered  stands  and  the  utilization  of  second-growth 
timber  favor  smaller  sawmills,  often  portable  and  transient,  using  trucks, 
light  gasoline  skidders,  tractors,  and  similar  equipment.   Concentration 
yards  for  the  storing,  seasoning,  grading,  finishing,  and  marketing  of  the 
rough  lumber  produced  by  these  small  mills  are  increasingly  prevalent.   A 
considerable  degree  of  competition  for  timber  that  would  some  day  make  saw- 
log  material  has  been  caused  by  the  recent  expansion  of  the  pulp  and  paper 
industry,  by  virtue  of  the  market  it  creates  for  the  small  trees.   This  com- 
petition is  being  further  increased  because  of  the  outright  purchase  by 
these  companies  of  forest  land,  upon  which  cutting  may  be  restricted  and  the 
supply  of  standing  timber  withdrawn  from  the  open  market. 
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Growth  and  drain  in  southern  forests  nearly  balanced  in  1956-58. 

Net  effect  on  the  region's  forests  of  gains  from  growth,  losses 
from  mortality,  and  removal  for  use  in  the  5-year  period  from  January  1, 
1956  to  December  51,  1953,  is  summarised  in  the  figure  below,  which  shows 
changes  in  the  growing  stock,  both  in  cords  and  in  saw  timber,  by  survey 
units.   In  this  period,  the  cordwood  volume  of  the  growing  stock  of  all 
trees  5  inches  and  larger  registered  a  2-percent  increase  for  the  region 
as  a  whole;  therefore,  insofar  as  total  growth  and  total  drain  are  con- 
cerned, it  appears  that  the  forests  are  operating  at  very  near  a  balance. 
As  for  saw  timber,  however,  drain  exceeded  growth  by  about  three-fourths 
of  1  percent  in  the  same  5-year  period. 2/  Furthermore,  conditions  in 
regard  to  the  highly  important  matters  of  timber  quality  and  presence  of 
the  more  valuable  species  are  not  all  that  could  be  desired. 


2/  The  situation  varies  in  the  different  survey  units  and  may  also  vary 
widely  v/ithin  a  unit. 


LECEHIJ 
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The  general  practice  long  has  been,  and  today  still  is,  to  cut  all 
of  the  trees  that  can  be  used  to  advantage  and  at  a  profit,  and  to  leave 
the  trees  of  small  size,  low  quality,  and  less  valuable  species.   Regard- 
less of  the  soundness  of  the  reasons  put  forward  to  justify  such  practice, 
the  result  has  been  that  the  proportion  of  mature,  slowly  grov.Ti,  high- 
grade  timber  of  desirable  species  has  been  reduced  to  a  fraction  of  v/hat 
it  originally  was,  and  the  proportion  of  immature  timber,  understocked 
stands,  lov;-grade  trees,  and  less  valuable  species  has  been  tremendously 
increased. 


Marking  rules  developed  for  improvement  cuttings  in  bottomland  hardwoods. 

After  fire  protection  and  the  elimination  of  timber  trespass,  the 
outstanding  need  in  southern  bottomland  hardwood  forests  is  for  improve- 
ment cuttings— to  remove  the  numerous  trees  that  are  not  increasing  in 
value,  to  hasten  the  grov/th  rate  of  promising  trees  that  are,  and  to  pro- 
vide space  for  new  trees  of  good  quality  and  species.   The  problem  of  how 
best  to  make  such  cuttings  in  bottomland  hardwoods  is  especially  complex 
because  of  the  large  number  of  species,  the  great  amount  and  variety  of 
defect,  and  the  generally  poor  market  for  lov/-grade  material.   Rules  and 
recommendations  for  marking  trees  to  be  removed  in  improvement  cuttings  in 
Delta  bottomland  hardv/oods  have  been  worked  out  from  studies  conducted 
during  194-0  in  cooperation  with  the  Mississippi  Farm  Forestry  Research  Pro- 
ject,  Cutting  was  completed  on  the  experimental  plots  on  the  Delta  Experi- 
mental Forest  that  provided  the  laboratory  for  developing  these  marking 
rules.   The  demonstration  value  of  the  plots  has  been  greatly  enhanced  by 
the  permanent  marking  of  trees  on  an  uncut  or  check  plot  to  show  four 
different  degrees  of  improvement  cuttings,  and  by  signs  telling  exactly  why 
individual  trees  were  marked  to  be  cut  or  to  be  reserved  for  further  growth. 


Alabama  study  indicates  best  conditions  for  loblolly  pine  reproduction. 

Surveys  in  Tallapoosa  and  Autauga  Counties,  Ala.,  undertaken  because 
of  the  acute  management  problem  confronted  in  maintaining  pines  against 
encroaching  low-quality  hardwoods  in  the  shortleaf-loblolly-hardwoods  type, 
now  make  it  possible  to  describe  with  fair  accuracy  the  conditions  necessary 
for  satisfactory  reproduction  of  shortleaf  and  loblolly  pine.   Surveys  were 
undertaken  in  cooperation  with  the  Alabama  Agricultural  Experiment  Station 
as  the  first  study  under  the  Norris-Doxey  Cooperative  Farm  Forestry  Research 
Project  in  Alabama.   The  results  are  important  not  only  because  they  permit 
more  intelligent  forecasts  of  natural  reproduction  and  better  specifications 
for  cutting,  but  also  because  they  greatly  improve  the  precision  and  relia- 
bility of  detailed  experiments  now  being  undertaken  in  the  maintenance  and 
increase  of  pine  reproduction  in  mixed  stands. 

The  surveys  comprised  full  descriptions  of  pine  reproduction  and  the 
factors  affecting  it  on  217  randomly  selected  areas,  about  equally  divided  • 
between  the  2  counties.   One  county  is  in  the  Piedmont  and  one  in  the  Upper 
Coastal  Plain  Province.   The  findings  in  the  2  counties  were  practically 
identical  with  respect  to  seed  supply  required  (10  good  trees  per  acre  for 
prompt  reproduction;  at  least  3  for  good  reproduction  over  several  years), 

-  12  - 


( 


and  in  the  effects  of  erosion,  grazing,  and  fire.   Slight  differences  were 
apparent  in  the  effects  of  brush  and  small  hardv/oods,  and  in  the  degree  of 
overhead  shr.dc  under  which  adequai.o.  thriity  pine  seed':  ings  became  estab- 
lished. 

The  conditions  found  on  the  217  plots  also  confned  earliiTr  esti- 
mates of  the  urgency  of  the  pine  reproduction  problem.  Less  than  one-sixth 
of  the  plots  were  '..ell  enough  stocked  to  require  no  extensive  reproduction. 
Of  the  plots  in  need  of  reproduction,  nearly  SO  percent  had  inadequate 
reproduction  of  pine,  or  none  at  all. 


Use  of  compost  recommended  for  forest  nurseries. 

At  the  Stuart  IJursery,  in  central  Louisiana,  compost  was  tested  in 
applications  of  1,  2,  and  3  inches  to  beds  of  longleai  and  of  slasli  pine 
seedlings  in  densities  of  10,  20,  30.  1^0.    and  50  per  square  foot.   The 
compost  consisted  mostly  of  rice  straw  treated  with  small  amounts  of  ammo- 
nium sulfate,  rock  phosphate,  and  lime,  and  subjected  to  decomposition  for 
about  7  months.   Tiic  study  occupied,  in  all,  four  nursery  beds  l^   x  100  feet; 
the  smallest  unit  given  one  combination  of  compost,  density,  ^nd  species  was 
4x5  feet.   In  check  beds  no  compos  I  was  applied.   The  woxk  was  completed 
in  1940. 

The  results  of  the  treatments  were  evaluated  on  th.e  basis  of  measure- 
ments of  top  length,  stem  diameter,  root  length,  r-oot  extent,  graen  v/eight, 
and  plantable  percentage.   General  notes  on  seedbed  conditions  and  seedling 
development  were  also  made.   One  outstanding  result  was  that  seedlings 
treated  with  compost  v.ere  definitely  superior  in  size  to  tiiose  not  so  treated. 
There  appeared  to  be  little  or  no  difference  in  the  effects  of  the  three 
rates  of  compost  application  tested;  1  inch  of  compost  was  as  effective  as 
2  or  3,  indicating  that  the  point  of  diminishing  returns  with  respect  to 
cost  and  effect  may  coincide  with  an  application  less  than  1  inch  in  depth. 

The  density  phase  of  the  experiment  indicated  that,  in  general,  the 
size  and  grade  of  tiie  seedlings  deci'ease  as  the  density  of'  stand  increases. 
Every  increase  in  density  resulted  in  a  significant  decrease  in  plantable 
percentage.   The  study  further  indicated  that  if  the  soil  fertility  is 
improved  by  the  use  of  compost,  desirable  seedlings  may  be  grown  at  greater 
than  ordinary  densities.   It  thus  points  the  way  to  increased  economy  of 
operation  of  the  large  federal  and  state  nurseries  in  the  southern  pine 
region,  and  to  consi-derable  technical  improvement  in  sucii  ivork. 


Experimental  spacing  plantations  yield  valuable  data. 

Slash  pine  plantations  established  at  Bogalusa,  La.,  in  19^^4.-25,  at 
spacings  of  8  x  3,  6x6,  r:nd  5x5  feet,  were  thinned  experimentally  in 
194-0,  and  the  thinnings  were  used  commercially  for  pulpwood.   The  wood  was 
scaled  under  the  locally  prevalent  close  pulpwood  utilization  foi-  planta- 
tion thinnings,  v/hich  accepts  some  smooth  sticks  as  small  as  2f  inches 
inside  bark.   The  results  emphasize  the  superiority  of  the  closer  spacings, 
The  yields  actually  going  into  commercial  pulp  v;ere  as  follov/s:  3  x  3  foot 
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spacing,  3.03  cords  per  acre;  6  x  6,  7.55  cords  per  acre;  and  5x5,  8.15 
cords  per  acre.  Even  more  noteworthy  are  the  differences  in  the  stands 
left  after  thinning.  The  total  numbers  of  trees  left  per  acre  were:  8x8, 
W^U;   6x6,  519;  and  5x5,  629.  Notwithstanding  the  slower  diameter 
growth  of  the  5x5  plantation  because  of  earlier  crov/ding,  the  numbers  of 
trees  in  the  5-inch  diameter  class  and  larger  that  were  left  after  thinning 
were:  8x8,  322  trees;  6x6,  361  trees;  and  5x5,  A4-1  trees  per  acre. 
Other  advantages  of  the  5x5  over  wider  spacings  are  that  the  slower 
diameter  growth  is  producing  wood  of  finer  grain,  and  the  lower  branches 
up  to  higher  points  on  the  stems  are  dying  and  being  shed.  The  trees 
felled  in  thinning  cleaned  off  the  dead  branches  best  in  the  5x5  planta- 
tion. Furthermore,  in  the  5x5  marking  for  thinning  was  easier;  fewer 
large,  wasteful  openings  were  made;  and  forked,  crooked,  limby,  and  disease- 
infected  trees  were  more  easily  removed  without  making  irregularities  in  the 
remaining  stand. 


Cottonwood  wildings  make  good  planting  stock. 

Most  cut-over  areas  in  the  bottomland  hardwoods  do  not  require  plant- 
ing in  order  to  become  at  least  moderately  productive.   Cut-over  lands  in 
this  type  that  do  need  planting,  however,  offer  a  very  difficult  problem 
because  of  the  tangled  jungles  of  buckvine,  other  vines,  weeds,  shrubs,  and 
undesirable  tree  species  that  usually  follov/  heavy  cutting  and  frequent 
burning.   Obviously,  fast-growing  species  are  likely  to  be  most  successful 
in  overcoming  this  competition;  therefore  cottonwood — one  of  the  fastest- 
growing  trees  in  the  country — has  been  used  in  the  first  planting  experi- 
ments on  the  Delta  Experimental  Forest.   Both  cuttings  and  wildings  (wild 
seedlings)  were  tested  during  19/+0,  and  the  wildings  proved  by  far  the  more 
successful.   Wildings  planted  just  before  growth  started  in  the  spring 
showed  from  about  50  to  70  percent  survival,  depending  on  the  site,  at  the 
close  of  their  first  growing  season  in  plantations.   Since  in  most  cases 
the  plants  that  survived  the  first  year  are  4-  to  7  feet  high  and  are  not 
overtopped  by  other  vegetation,  further  mortality  is  expected  to  be  small. 


Sodium  arsenite  is  effective  in  killing  scrub  oaks. 

In  killing  the  crowns  of  undesirable  trees  or  removing  them  alto- 
gether for  stand  improvement,  it  is  often  immaterial  whether  or  not  the 
trees  sprout  belov/  the  point  of  cutting  or  girdling.   In  releasing  longleaf 
pine  reproduction  from  hardwood  competition,  however,  the  prevention  of 
sprouting  from  cut  or  girdled  scrub  oaks  is  important  because  of  the  delayed 
height  grov/th  characteristic  of  longleaf  pine,  and  the  great  vigor  of  scrub- 
oak  sprouts.  Experiments  carried  on  during  194-0  on  the  Harrison  Experimental 
Forest  show  that  scrub  oaks  can  be  killed  and  sprouting  either  eliminated  or 
greatly  reduced  by  pouring  a  strong  solution  of  sodium  arsenite  into  holes 
in  the  stem  or  in  the  largest  roots  just  below  the  ground  surface.   The  holes, 
2  inch  in  diameter  and  about  1  inch  deep,  can  .be  made  either  with  an  augur  or 
with  a  special  tool  designed  by  the  Station.-^  One  hole  is  usually  sufficient 


3/  Briefly  described  in  Southern  Forestry  Notes  No.  38,  March  l^i^X,    issued 
by  the  Station. 
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in  trees  less  than  3  inches  in  diameter;  larger  trees  require  two  or  more 
holes.   This  method  is  recommended  only  for  areas  where  it  is  practicable 
to  exclude  livestock,  hov/ever,  since  sodium  arsenite  is  a  deadly  poison  to 
animals  as  well  as  to  plants.   A  promising  method  for  killing  scrub  oaks 
where  it  is  not  safe  to  use  sodium  arsenite  is  to  remove  the  bark  from  the 
lowest  18-inch  sections  of  the  stems.   The  trees  are  killed  slowly,  but 
sprouting  is  effectively  reduced. 


Volume  growth  accelerated  by  selective  cutting. 

An  acceleration  of  growth  rates  of  from  9  to  22  percent  took  place 
on  3,000  acres  of  loblolly  and  shortleaf  pine  in  Arkansas  during  the  6 
years  following  selective  cutting  in  1934..   Loblolly  pine  grew  approximately 
l^b   percent  faster  than  shortleaf,  and  the  larger  the  trees  the  greater  the 
growth  rate.   Growth  rates  for  the  various  types  and  classes  represented 
ranged  from  5.2  to  9.1  percent.   Based  on  19^40  stumpage  prices  for  logs  of 
the  various  grades,  the  net  value  of  the  grov/th  per  acre  per  year  varied 
from  |0.59  for  the  lighter  and  poor-quality  stands  to  approximately  $2,70 
for  the  better-stocked  and  high-quality  stands. 

Another  area  selectively  cut  in  1937  grew  332  board  feet  per  acre 
per  year  through  194-0  or  an  increase  in  volume  equivalent  to  9.B  percent 
simple  interest.   At  $8.00  per  M  board  feet  the  gross  value  of  the  growth 
per  acre  per  year  v/as  $2,66.   With  yearly  expenses  amounting  to  $0.25  per 
acre,  the  net  value  of  the  growth  v/ould  be  $2.4.1. 


Old-field  shortleaf  and  loblolly  pine  stands  improved  by  thinning. 

Three  years  after  thinning  a  dense  old-field  stand  of  44-year-old 
shortleaf  and  loblolly  pine  in  southern  Arkansas,  on  one  of  the  Station's 
spacing  and  yield  study  plots,  it  was  found  that  the  best  net  growth,  in 
cords  per  acre  per  year,  had  occurred  in  stands  in  which  the  reserved  trees 
were  spaced  approximately  15  feet  apart.   In  fact,  the  net  grov/th  in  such 
stands  was  more  than  three  times  that  in  the  unthinned  stands  or  check 
plots.   Trees  v/hich  were  co-dominant  at  the  time  of  thinning  developed  as 
much  crown  during  the  subsequent  3  years  as  did  the  previously  dominant 
trees.   In  other  words,  the  co-dominants  of  3  years  ago  have  developed 
their  crovms  much  more  rapidly  than  have  the  dominants  of  3  years  ago , 
This  indicates  that  the  thinning  of  the  usually  rough  dominant  trees,  leav- 
ing the  smaller  but  smoother  co-dominant  trees,  is  a  very  desirable  practice, 
The  trees  on  all  areas  thinned  to  100  or  fewer  stems  per  acre  produced  an 
abundance  of  seed  during  the  third  and  fourth  years  after  the  thinning  and 
are  now  well  stocked  with  1-year-old  reproduction.   The  unthinned  stands 
and  those  thinned  very  lightly,  as  is  usual  in  uncut  old-field  stands,  pro- 
duced little  seed  during  the  years  since  the  cutting. 


Chemical  treatment  increases  naval  stores  yields- 

A  report  was  issued  on  the  recent  studies  in  which  chemical  solutions 
were  applied  to  streaks  immediately  after  chipping.   The  results  indicate 
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such  favorable  increases  in  gum  production,  particularly  from  slash  pine, 
that  further  investigative  work  on  an  expanded  scale  has  been  commenced. 
The  experimental  trees,  both  longleaf  and  slash  pine,  were  subjected  during 
19/^0  to  a  full  season  of  preliminary  chipping  to  provide  gum  yield  records 
that  will  make  it  possible  to  assort  the  trees  accurately  into  equal-yield- 
ing groups.   Various  concentrations  of  hydrochloric  and  sulfuric  acid  v/ill 
be  applied  to  streaks  j  inch  high  for  several  full  seasons,  beginning  in 
19^1,  in  order  to  establish  definite  trends  and  superiorities.   Managers  of 
two  large  forests  and  numerous  smaller  naval  stores  operators  are  making 
plans  for  semi-commercial  trials  of  the  most  promising  treatment  to  date 
(20^  sulfuric  acid,  which  increased  yields  from  slash  pine  up  to  70^) 
during  the  19-41  operating  season. 


Type  of  road  has  marked  influence  on  costs  of  hauling  logs. 

It  costs  approximately  four  times  as  much  to  haul  a  unit  of  pulp- 
wood  or  a  thousand  board  feet  of  logs  a  mile  on  ungraded  woods  road  in 
northern  Louisiana,  eastern  Texas,  or  southern  Arkansas  as  it  does  to  haul 
the  same  load  a  mile  on  well-graded  gravel  road.   Furthermore,  it  costs 
approximately  twice  as  much  to  haul  such  loads  a  mile  on  graded  dirt  road 
as  it  does  to  haul  them  the  same  distance  on  well-graded  gravel.   A  report 
on  the  relationship  of  kind  of  road  traversed  to  the  production  costs  for 
pulpwood  and  logs  was  issued  during  194-0  and  attracted  wide  interest. 


Forests  of  central  and  north  Alabama  offer  industrial  opportunities. 

Central  and  north  Alabama,  favor  by  the  coal  fields  of  the  Bir- 
mingham area  and  the  power  development  of  the  Tennessee  Valley  Authority 
to  the  north,  comprise  areas  admirably  adapted  to  programs  of  forest  indus- 
trial development.   Here  is  a  section  where  thousands  of  small  owners  are 
seeking  a  better  living  and  a  few  large  landovmers  have  an  opportunity  to 
demonstrate  the  feasibility  of  sound  land  management.   The  two  national 
forests  in  this  area  are  representative  of  all  of  the  forest  types  and  con- 
ditions found  here;  many  large  landowners,  although  primarily  interested  in 
sub-surface  rights,  are  taking  steps  to  manage  their  forest  resources  for 
continuous  yield.   This  is  an  encouraging  sign  in  an  area  where  forests  have 
been  severely  overcut  for  years  until  they  are  today  largely  made  up  of  small 
trees  of  low  quality,  decreasing  in  value  every  year. 

Nearly  60  percent  of  central  and  north  Alabama  is  in  forests,  and  the 
Forest  Survey,  in  three  releases  issued  in  19A0   dealing  with  this  area,  esti- 
mated the  growing  stock  at  I65  billion  board  feet,  of  which  more  than  two- 
thirds  was  pine.   This  growing  stock,  however,  is  not  nearly  adequate  to 
keep  up  v/ith  the  cutting  of  man  and  the  inroads  of  fire,  for  in  1937  such 
drain  exceeded  growth  by  more  than  a  quarter-billion  board  feet.  Mortality, 
caused  by  fires,  insects,  disease,  and  natural  crowding  out,  alone  accounted 
for  nearly  200  million  board  feet;  a  large  part  of  this  could  be  eliminated 
through  fire  protection — a  fundamental  part  of  any  forest-management  program. 
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This  is  a  region  of  scattered  stands  of  young  trees,  where  large  or 
medium-sized  sawmill  operations  are  impracticable.   In  1937  there  were  more 
than  1,500  small  sawmills  skipping  from  one  stand  to  another,  picking  out 
the  best  trees,  usually  the  pines,  and  leaving  the  lower-quality  individuals 
and  less  valuable  species  behind.  More  intelligent  cutting  practices  must 
be  demanded  by  the  landowners,  and  industries  must  be  sought  to  provide 
markets  for  the  low-grade  hardwoods  that  are  now  cluttering  up  these  forests, 
The  large  proportion  of  young  stands,  nearly  50  percent  of  the  whole  forest 
area,  adds  hope  to  prospects  of  increased  industrial  development  in  the 
future,  which  should  make  an  expanding  contribution  to  the  social  and  eco- 
nomic welfare  of  this  section  of  Alabama, 


Post  oak  belt  of  east  Texas  is  an  important  local  asset. 

Less  than  150  miles  of  travel  takes  one  westward  through  Texas  into 
a  transition  zone  between  the  pine  forests  of  the  east  and  the  brushy  plains 
and  treeless  prairies.   This  transition  zone,  shaped  like  a  Texas  boot  with 
its  top  near  the  Red  River  and  its  toe  nearly  500  miles  to  the  southwest- 
ward,  is  knov/n  as  the  east  Texas  post  oak  belt.   Although  it  is  chiefly  agri- 
cultural, with  cotton,  corn,  and  livestock  as  the  principal  products,  nearly 
38  percent  of  its  area  is  covered  with  hardwood  forests.   These  woodlands  are 
highly  valuable  to  the  farmer  as  a  source  of  fence  posts  and  fuel  wood,  some 
of  v/hich  provide  a  supplementary  cash  income  when  shipped  to  the  cities. 
The  forests  benefit  the  farms  additionally  by  reducing  erosion  and  retarding 
run-off  of  the  not  too  abundant  rainfall. 

An  extensive  survey  of  this  area  was  made  in  1937,  but  the  report 
was  not  issued  until  19-^0.   Although  the  forest  is  characterized  by  short- 
boled,  bushy  trees  of  the  scrub-oak  type,  it  is  estimated  that  there  are 
over  33,000,000  cords  of  usable  wood  in  the  standing  trees.   The  post  oaks 
may  acquire  new  value  through  development  of  the  pulp  and  paper  industry. 
Already  Texas  post  oak  mixed  with  pine  sulfate  pulp  has  been  used  to  make 
coated  magazine  papers  on  a  commercial  scale.   Vigorous  efforts  by  private 
owners  and  State  and  Federal  forestry  agencies  are  needed  to  give  the  forest 
better  protection  from  fire  and  overgrazing  and  to  introduce  other  good  man- 
agement practices  so  that  its  usefulness  and  value  can  be  increased. 


Forest  taxation  in  Mississippi  and  Alabama  varies  greatly  by  counties. 

A  Station  study  during  194-0  in  seven  representative  counties  of 
Mississippi  revealed  that  the  ad  valorem  property  taxes  on  forest  land  and 
timber  levied  in  1939  for  State,  county,  school,  and  road  purposes  (exclud- 
ing drainage  and  levee  taxes)  averaged,  for  the  seven  counties,  from  17-^  to 
225-  cents  per  acre  on  sawlog  stands  for  various  forest  types.   Very  little 
difference  was  found  in  taxes  on  under-sawlog-size  and  cut-over  tracts, 
whether  pine  or  hardwood;  the  average  being  152  cents  per  acre.   Wide  varia- 
tion among  the  individual  counties  was  in  evidence,  however;  those  counties 
with  badly  depleted  forests  and  a  declining  agriculture  had  taxes  frequently 
double  or  even  triple  those  of  counties  where,  because  of  better  forest 
management  or  ownership  pattern,  the  forest  and  forest  enterprises  provide 
a  more  stable  tax  base.   It  is  interesting  to  note  that  in  194-0  Mississippi 
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took  steps  to  remedy  the  situation  of  unequitable  taxes  on  forest  property. 

A  new  severance  tax  law,  effective  June  1,  194-0?  exempts  all  standing  tim- 
ber from  ad  valorem  taxes  but  imposes  a  3-percent  tax  on  the  value  of  the 
unmanufactured  products  at  the  time  and  place  of  severance.   This  law 
should  result  in  a  more  favorable  relation  between  taxes  and  income  from 
forest  properties. 

Another  Station  study,  in  Alabama,  showed  that  the  average  tax  per 
acre  in  nine  counties  studied  is  about  6|-  cents  per  acre.   The  reasons  for 
the  low  level  of  taxes  in  Alabama  as  compared  with  those  in  Mississippi 
are:   (1)  Local  governments  less  comprehensive  as  to  function  and  more 
heavily  State-subsidized,  the  State  deriving  most  of  its  revenue  from 
sources  other  than  property  taxes,  and  (2)  a  constitutional  tax-rate  limi- 
tation of  21  mills  as  the  maximum  total  levy  of  all  units  of  government, 
except  for  amortization  of  long-standing  bonded  debts  in  a  few  counties. 


Farm-woodland  cash  returns  can  be  multiplied,  with  good  management. 

Studies  of  sample  farm  woodlands  in  Washington  Parish,  La.,  and 
Hempstead  County,  Ark.,  in  cooperation  with  the  Bureau  of  Agricultural 
Economics  and  state  agricultural  experiment  stations,  have  helped  to  evaluate 
the  present  and  potential  contribution  of  the  typical  small  farm  woodland 
to  the  general  farm  economy.   In  Washington  Parish,  La.,  the  usual  two-mule 
cotton  farm  averages  about  60  acres,  of  v/hich  woodlands  comprise  about  25 
acres,  composed  chiefly  of  loblolly  pine  and  hardwoods.   The  farmer  cuts 
annually  about  11  cords  of  fuel  wood  and  60  fence  posts,  and  because  these 
products  are  commonly  cut  from  the  best  pines  and  hardwoods  the  growing 
stock  has  been  depleted  to  less  than  1,000  board  feet  of  saw  timber  per 
acre.   During  the  past  10  years,  the  annual  cash  sale  of  forest  products 
amounted  to  only  $4.  per  farm.   In  spite  of  mistreatment,  however,  farm 
woodland  has  restocked  to  a  fair  stand  of  young  pine,  and  with  good  manage- 
ment, including  light  selective  cuttings  at  5-year  intervals,  the  average 
25-acre  woodland  during  the  next  30  years  should  yield  cash  income  varying 
from  $50  for  the  first  5-year  period  to  $l60  for  the  sixth  period,  or  $0.4-0 
to  $1,28  per  acre  per  year,  besides  supplying  the  farmer's  fuel-wood  and 
fence-post  requirements.   After  30  years  of  periodic  cutting  and  management, 
it  is  estimated,  the  growing  stock  would  be  about  3,000  board  feet  per  acre. 

Considering  the  probable  yields  and  income  from  the  best  10  percent 
of  the  better-stocked  stands,  it  is  estimated  that  under  good  management, 
the  sale  of  forest  products  could  be  increased  gradually  over  a  period  of 
50  years  and  yield  from  $1.28  to  $2.76  per  acre  per  year.   Such  an  income 
would  add  substantially  to  the  present  lov;  cash  income  from  all  other  farm 
enterprises,  which  approximates  $250  annually. 

The  study  showed  that  on  146  days  of  each  year  the  farmer  is  not 
busy  on  any  farm  enterprise.  This  would  give  ample  time  to  cut  and  manage 
200  acres  of  woodland.   With  this  acreage  and  3,000  feet  of  saw  timber  per 
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acre,  the  farmer  could  cut  and  sell  annually  during  the  first  5  years  sav;- 
logs,  pulpwood,  and  ties  valued  at  |;330,  with  no  additional  outlay  for 
labor  and  equipment.   The  only  additional  expenses  would  be  taxes  on  about 
70  acres — the  excess  over  the  l60-acre  homestead  now  exempt  from  taxes 
under  Louisiana  statutes.   This  expansion  in  size  and  improvement  through 
management  of  the  farm  v;oodland  appears  as  a  promising  farm  adjustment  in 
Washington  Parish,  La. 


Control  of  highv/ay  erosion  on  the  Holly  Springs  National  Forest  planned. 

A  detailed  survey  of  75  miles  of  forest  roads  on  the  Holly  Springs 
National  Forest  disclosed  that  almost  2  million  square  feet  of  eroding 
backslopes  on  rights-of-way  are  in  need  of  stabilization  measures,  not  to 
mention  lesser  areas  of  road  fills  and  berms  requiring  similar  erosion- 
control  treatment.   During  194-0,  the  Station  prepared  a  complete  project 
plan  for  the  control  of  erosion  along  these  forest  roads  on  the  Holly 
Springs  forest,  embodying  plant-fixation  methods  developed  in  research 
trials  at  Holly  Springs  during  the  past  5  years.   The  cost  of  the  program 
is  estimated  at  $562  per  average  mile  or  a  total  of  $/^2,A02.   Eighty-four 
percent  of  the  cost  is  for  labor,  and  the  work  can  be  accomplished  under 
the  CCC  program  v;ith  a  total  non-labor  outlay  of  less  than  $7,000.   Treat- 
ments include  the  sowing  of  1,270  poiinds  of  Bermuda  grass  seed  and  732  pounds 
of  Korean  and  common  lespedeza  seed,  the  use  of  4-23  truckloads  of  sod 
materials  and  19  tons  of  fertilizer,  the  planting  of  73,000  pine  seedlings, 
and  the  hauling  and  application  of  large  quantities  of  topsoil,  mulching 
materials,  etc. 

Holly  Springs  studies  demonstrate  that  untreated  roadbanks  lose 
about  SA  ton  of  soil  annually  per  hundred  square  feet  of  eroding  surface. 
At  this  rate,  the  barren  banks  on  the  75  miles  of  surveyed  roads  lose  each 
year  the  huge  total  of  almost  29  million  pounds  of  eroded  soil,  plus  the 
soil  lost  from  the  actual  roadbed.   Furthermore,  the  1,600  miles  of  roads 
of  all  classes  within  the  Holly  Springs  National  Forest,  if  undergoing 
erosion  at  a  like  rate,  contribute  each  year  not  less  than  300,000  tons  of 
sediments  to  streams  and  adjacent  valley  lands.   These  towering  soil  losses 
not  only  damage  contiguous  lands  and  render  the  highways  unsightly,  but  they 
also  have  a  direct  influence  on  road-m.aintenance  costs,  inasmuch  as  the 
eroded  materials  must  periodically  be  removed  from  culverts  and  roadside 
ditches  to  maintain  proper  drainage,  or  must  be  replaced  by  hauling  and  fill- 
ing for  roadbed  upkeep.   Station  studies  indicate  that  fixation  measures  will 
reduce  these  soil  losses  to  a  very  small  quantity  within  a  few  v/eeks  after 
control  is  begun.   If  the  plant  cover  is  properly  established  and  maintained, 
future  operations  can  probably  be  limited  to  the  occasional  replacement  of 
surfacing  material  and  rather  infrequent  grading  of  berms  and  drainage  ditches 
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Cooperating  Bureaus 


Birds  interfere  v;ith  direct  seeding  of  longleaf  pine. 

Tiiat  direct  seeding  of  longleaf  pine  in  years  v;hen  there  is  a  good 
cone  crop  is  impracticable,  regardless  of  site  or  the  season  of  planting, 
is  borne  out  by  sample  plots  established  on  the  Harrison  Experimental 
Forest  in  south  Mississippi.   Whether  on  recent  burns,  1-year  "roughs," 
or  2-year  "roughs,"  the  results  were  the  same:  almost  no  seed  remained  un- 
eaten by  birds  to  germinate  and  restock  the  planted  areas.   The  same  v;as 
true  regardless  of  the  time  of  planting;  seed  sov/n  in  early  November 
showed  as  little  survival  in  the  course  of  several  months  as  that  planted 
in  late  December.   In  southern  Mississippi  the  longleaf  seed  crop  produced 
in  the  fall  of  19^0  was  light  in  comparison  with  that  of  other  years,  but 
sufficient  in  volume  to  justify  the  continuation  of  this  study.   Birds 
appeared  in  normal  numbers,  and  longleaf  pine  seed  was  again  the  preferred 
food  of  the  roving  flocks  of  blackbirds  and  meadowlarks . 


Carbon  disulfide  controls  Texas  leaf-cutting  ant  in  forest  plantations. 

The  Texas  leaf-cutting  ant,  an  insect  often  killing  young  pine 
trees  on  reforestation  areas  in  Louisiana  and  Texas  soon  after  planting, 
is  being  successfully  controlled  by  pouring  carbon  disulfide  into  ant  holes 
just  before  planting  the  trees.   Besides  the  carbon  disulfide,  \U   addi- 
tional chemicals  are  being  tested  on  the  Kisatchie  National  Forest  in  coop- 
eration with  the  local  Forest  Service  staff  to  discover  a  safer  chemical 
treatment.   Use  of  several  of  these  chemicals  appears  feasible. 


Powder-post  beetles  are  controlled  by  chemical  dips. 

Lyctus  powder-post  beetles  destroy  large  quantities  of  hardwood 
lumber  and  other  forest  products.   Studies  looking  toward  the  control  of 
these  beetles  have  demonstrated  that  the  life  cycle  may  be  as  short  as 
3  months.   A  paper  on  the  biology  of  two  species  of  Lyctus  beetles  has 
been  prepared. 4/   Chemical  dips  of  borax  or  microfine  wettable  sulfur  solu- 
tions are  being  used  on  a  commercial  scale  for  the  prevention  of  attack  by 
these  beetles. 


Spray  treatments  reduce  Cronartium  rust  on  slash  pine  seedlings. 

At  the  \l .    W.  Ashe  Nursery,  Brooklyn,  f4iss.,  a  number  of  spray  com- 
binations were  tried  out  to  control  fusiform  rust  (Cronartium  fusiforme) 
infection  on  slash  pine  seedlings.   Of  the  various  combinations  tried, 
including  spray  materials  and  adhesives,  Bordeaux  mixture,  8-8-100,  with 
1  pint  of  Santomerse  S  (salt  of  a  substituted  aromatic  sulfonic  acid,  in 

^7  Part  I  published  in  Louisiana  Conservation  Review,  Winter,  194-0-4-1  • 
Part  II  to  appear  in  Spring  issue. 
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aqueous  solution)  gave  the  most  effective  and  consistent  results  of  the 
combinations  tried,  reducing  infection  from  13  percent  in  unsprayed  plots 
to  1.0  percent  in  the  sprayed.   Other  combinations  tried,  in  order  of 
effectiveness,  were  Bordeaux  mixture  with  an  emulsion  of  raw  linseed  oil 
and  fish  oil  soap,  Bordeaux  mixture  with  casein  spreader,  Copper  Hydro 
with  Santomerse,  dry  lime  sulfur  v/ith  Santomerse  and  dry  lime  sulfur  with 
casein  spreader.   Lime  sulfur  was  the  least  effective,  but  it  should  be 
pointed  out  that  liquid  lime  sulfur  may  be  more  effective  than  the  dry  form. 

Observations  indicate  that  the  number  and  frequency  of  sprayings 
necessary  for  effective  control  will  vary  from  year  to  year  depending  on 
seasonal  development  of  the  alternate  host  (oaks)  and  weather  conditions. 
The  first  spray  v/as  applied  when  the  first  uredia  of  the  disease  appeared 
on  the  oak  leaves  in  the  vicinity  of  the  nursery,  and  before  telia  devel- 
oped or  immediately  following  the  removal  of  burlap.   The  frequency  of 
spraying  was  varied  in  the  tests,  the  most  effective  spray  schedule  being 
two  sprayings  twice-a~week  for  the  first  L,   weeks  and  then  reduced  to  one- 
a-week  for  the  next  L,   weeks.   All  spraying  was  stopped  on  June  3,  as  field 
observations  indicated  that  the  peak  of  sporidia  production  was  past.   In 
one  spray  series,  eight  sprayings  reduced  cankered  seedlings  to  2.7  per- 
cent.  It  is  anticipated  that  control  can  be  effected  by  six  to  eight 
sprayings  if  properly  timed  and  applied. 


Green  lumber  is  protected  from  ambrosia  beetle  attacks  by  chemical  sprays. 

Experiments  extending  over  30  years  have  until  recently  been  un- 
successful in  developing  dips  or  sprays  to  prevent  ambrosia  beetle  attack 
in  green  logs  and  lumber,  especially  hardwoods.   Recently  sprays  of 
dichlorodiphenyloxide  and  several  other  chemicals  have  apparently  been 
successful  for  a  reasonable  time  in  protecting  lumber  from  attack  by  these 
beetles.   Green  lumber  can  be  safeguarded  by  end-racking  for  periods  as 
long  as  15  days  before  placing  in  flat  piles.   This  end-racking  reduces 
the  surface  moisture  to  approximately  50  percent— belov;  the  point  where  the 
beetles  find  the  wood  attractive.   Studies  of  the  ambrosia  beetle  have 
shown  that  the  complete  life  cycle  takes  only  a  fev;  weeks.   Some  of  the 
fungi  cultivated  by  these  beetles  are  being  described  by  Dr.  A.  F.  Verrall 
of  the  Bureau  of  Plant  Industry. 


Soil  poisons  for  termites  effectively  supplement  structural  insulation. 

Three  years  after  treatment,  inspections  of  the  termite-infested 
buildings  treated  by  the  chemical  insulation  method  indicate  that  in  gen- 
eral such  soil  poisons  are  worthless  unless  structural  repairs  or  changes, 
such  as  the  removal  of  all  wood  in  contact  with  the  ground  and  the  pointing 
up  of  poor  mortar  in  foundations,  are  also  put  into  effect.   Where  there 
is  poor  mortar  in  foundations  and  the  termites  are  gaining  entrance  through 
the  interior,  it  is  also  necessary  to  drill  and  treat  the  foundations  with 
chemicals.   However,  soil  poisons  are  a  successful  supplement  to  structural 
control . 
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Surveys  show  importance  of  decay  in  buildings. 

During  19^0  a  study  of  decay  of  wood  in  buildings  was  initiated  as 
a  major  project.   Preliminary  surveys  show  that  the  problem  is  of  importance 
in  the  South.   In  most  cases  serious  decay  could  be  traced  to  improper  use 
of  wood  and  not  to  unsuitability  of  wood  for  use  in  buildings.   Construc- 
tion practices  found  contributing  to  serious  decay  are  (1)  the  use  of  dirt- 
filled  porches  without  protecting  the  sill  behind  the  fill,  (2)  the  use  of 
untreated  wood  of  low  decay  resistance  in  contact  with  moist  concrete  or 
soil,  (3)  the  use  of  wood  of  low  decay  resistance  for  exterior  steps,  rails, 
porch  floors,  etc.,  and  (4-)  v;ood  debris  under  buildings.   Other  practices 
aggravating  those  mentioned  oi'  in  some  cases  alone  responsible  for  decay 
are  (l)  inadequate  ventilation  of  the  substructure,  (2)  rain  seepage  into 
open  joints  in  exterior  v/oodwork,  and  (3)  leaks  in  roofs  and  plumbing.   Con- 
trol measures  apparently  are  not  generally  understood  by  builders,  archi- 
tects, and  house  owners.   Emphasis  is  being  placed  on  the  study  of  proper 
building  design  and  construction  as  measures  for  decay  protection.   Ur- 
gently needed  is  development  of  control  measures  which  v/ill  be  convenient 
to  use  and  low  in  cost,  so  that  they  v;ill  be  generally  adopted.   Unless 
such  simple  control  measures  can  be  specified,  further  use  of  wood  substi- 
tutes in  buildings  is  to  be  expected. 


Plans  for  19^1 


4 


Forest  Management 


The  current  program  of  forest  management  research  v/ill  be  continued, 
with  emphasis  again  placed  upon  the  development  of  experimental  forests. 

In  the  field  of  silviculture,  research  on  bottomland  hardwoods  v/ill 
continue  to  receive  principal  attention.   Stand  improvement  and  regenera- 
tion studies  on  the  Delta  Experimental  Forest  at  Stoneville,  Miss.,  will  be 
continued.   Studies  of  natural  regeneration  and  of  the  effect  of  plant 
hormones  on  the  rooting  of  Cottonwood  cuttings  will  be  commenced. 

In  the  field  of  pine  silviculture,  principal  attention  will  be  given 
to  the  review  and  summary  of  all  available  information  on  the  management 
and  silviculture  of  longleaf  pine,  and  the  development  of  comprehensive 
management  plans  for  the  Olustee  and  Harrison  Experimental  Forests,   Remea- 
surements  and  other  field  work  on  miscellaneous  thinning,  pruning,  stand 
improvement,  and  methods-of-cutting  studies  will  be  handled  according  to 
schedule.   A  study  of  the  survival  and  growth  of  the  abundant  shortleaf  and 
loblolly  pine  reproduction  resulting  from  the  bumper  1939  seed  crop  at 
Crossett,  Ark,,  will  be  started.   The  object  will  be  to  determine  the  ef- 
fects of  different  conditions  of  seedbed,  ground  cover,  and  stand  density 
on  growth  and  survival. 

In  the  field  of  silvics,  laboratory  data  on  the  nutritional  require- 
ments of  slash  pine  will  be  analyzed,  and  experiments  on  stimulation  of  the 
height  growth  of  longleaf  pine  seedlings  will  be  continued. 
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Main  emphasis  in  the  field  of  mensuration  will  be  placed  on  the 
preparation  of  a  problem  analysis.   The  manual  on  volume  tables,  and  also 
the  manuscript  on  "Sampling  methods  applicable  to  forestry  and  range  work," 
being  prepared  in  collaboration  with  Professor  F.  X.  Schumacher  of  the 
Duke  School  of  Forestry,  will  be  completed  in  19^1. 

In  the  field  of  naval  stores,  it  is  planned  (1)  to  continue  the 
study  of  stimulation  of  gum  flow  by  application  of  chemicals;  (2)  to  con- 
tinue the  study  of  gum  yields  as  affected  by  different  face  widths,  and 
(3)  to  complete  a  report  on  yields  from  advance  streaking  and  from  various 
specifications  for  chipping  of  vigorous  young  slash  pine. 

In  the  field  of  fire  main  attention  will  be  given  to  the  study  of 
fire  effects,  continuing  present  studies  and  analyzing  available  data,   A 
report  on  the  influence  of  fires  upon  the  establishment  and  survival  of 
longleaf  pine  seedlings  will  be  prepared,   A  study  of  the  effect  of  fire 
and  methods  of  cutting  upon  reproduction  and  growth  of  pine  in  the  short- 
leaf  -loblolly-hardwoods  type  will  be  established.   Work  in  fire  control 
will  be  confined  to  checks  of  the  fire-danger  meters  in  use,  in  cooperation 
with  Region  8,   Work  in  fire  behavior  will  consist  of  reanalysis  of  exist- 
ing data  to  improve  present  mechanisms  for  estimation  of  rate  of  spread. 

In  the  field  of  regeneration,  current  investigations  will  be  con- 
tinued and  reports  on  seed  studies  will  be  completed. 


Forest  Economics 

Investigations  of  the  financial  aspects  of  private  forestry  in  the 
shortleaf  and  loblolly  pine  region  will  include  a  number  of  distinct 
'activities.   The  study  of  what  constitutes  a  marginal  sawlog  under  differ- 
ent market  conditions  will  be  continued.  The  economic  advantages  of  using 
tree  and  log  grades  in  timber  inventories  and  sales  will  be  inquired  into. 
It  is  planned  to  continue  the  investigation  of  present  and  future  road 
requirements  for  areas  of  second-growth  timber  that  are  being  cut  selec- 
tively. The  cutting  program  in  the  study  of  the  effect  of  1-,  3-,  6-,  and 
9-year  cutting  cycles  upon  costs  and  returns  from  the  management  of  typical 
second-growth  stands  on  the  Crossett  Experimental  Forest,  Grossett,  Ark., 
will  be  carried  forward.   Efforts  will  be  made  to  determine  what  effect 
various  degrees  of  opening  up  stands  by  cutting  have  had  upon  growth  and 
development  of  the  reserved  stands. 

Another  study  will  examine  the  effect  of  increases  in  labor  and  other 
costs  upon  the  utilization  practices  of  sawmills,  pulp  mills,  and  other 
timber  owning  and  operating  companies.   Compilation  of  all  available  data 
bearing  on  the  financial  aspects  of  private  forestry  will  proceed;  this 
information  will  be  used  in  setting  up  estimates  of  the  financial  results  to 
be  expected  from  the  application  of  different  forestry  methods  to  typical 
properties  in  the  shortleaf-loblolly  region.   A  comprehensive  report 
entitled  "Financial  aspects  of  selective  cutting  in  second-growth  short- 
leaf  and  loblolly  pine,"  covering  the  results  of  several  years'  study  at 
Crossett^  will  be  submitted  for  publication. 
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The  report  for  Washington  Parish,  La.,  in  the  study  of  farm  wood- 
lands, vdll  be  revised  and  issued  as  an  Occasional  Paper.   A  similar  report 
for  Hempstead  County,  Ark.,  will  be  issued  as  an  Occasional  Paper. 

A  progress  report  based  upon  the  initial  study  of  factors  influenc- 
ing private  land  management,  which  was  confined  principally  to  lumber  com- 
panies, will  be  completed.  The  next  step  proposed  is  to  develop  a  working 
plan  covering  similar  studies  for  other  forest-land  ownership  groups. 

In  the  investigation  of  forest  taxation  and  tax  delinquency  in  the 
Lov/er  South,  it  is  planned  to  complete  the  tax-index  study  in  Choctaw  and 
Jackson  Counties,  Ala.,  and  publish  a  report  for  that  state,  covering  nine 
counties.   The  same  kind  of  study  will  be  commenced  in  Louisiana,  the  sample 
parishes  to  be  selected  in  collaboration  with  the  State  Forester.   Data 
on  19-40  taxes  in  Mississippi  will  be  obtained,  in  cooperation  v/ith  the 
Regional  Office  of  the  United  States  P'orest  Service. 


Forest  Survey 

Carrying  on  the  program  of  reports,  comprehensive  Survey  releases 
for  the  last  two  survey  units — north  Mississippi  and  Mississippi  Delta — 
will  be  completed.   The  drafts  of  state  reports  for  Alabama,  Florida,  and 
Mississippi  will  be  completed,  and  the  state  reports  for  Louisiana  and 
Georgia  will  be  revised.   Assembling  of  data  and  preparation  of  the  regional 
report  for  the  Lower  South  will  continue.   In  the  early  part  of  19-415  U.  S. 
D.  A.  Miscellaneous  Publication  No.  390,  "Forest  Resources  of  South  Georgia," 
is  to  be  ready  for  distribution.  '■ 

In  the  work  of  keeping  the  Survey  up  to  date,  lumber  production  forms 
for  the  194-0  Census  of  Manufactures  will  be  edited  for  eight  states:   Ala- 
bama, Arkansas,  Florida,  Georgia,  Louisiana,  Mississippi,  Oklahoma,  and 
Texas,  and  a  field  canvass  of  the  delinquent  mills  in  these  states  will  be 
made.  This  work  is  done  in  cooperation  with  the  Bureau  of  the  Census.   Com- 
pilation of  statistics  on  forest  drain  for  31  survey  units  through  1939  is 
to  be  completed.   Naval  stores  compilations  and  estimates  for  the  1939-4-0 
season  v/ill  be  concluded,  and  those  for  19^0-41  season  begun. 

Estimates  of  current  growth  and  mortality  for  31  survey  units  through 
1939  will  be  finished  and  the  change  in  growing  stock  in  each  of  these 
units  will  be  determined. 

In  the  further  analysis  of  Survey  data,  it  is  planned  to  continue 
compilation  and  analysis  of  Survey  data  with  the  purpose  of  determining  and 
locating  subregions  of  forestry  practice  throughout  the  Lower  South.   This 
will  include  the  preparation  of  several  maps  showing  subregions  having 
common  characteristics,  such  as  ownership  status  of  forest  land,  site  qual- 
ity, industrial  development,  markets,  different  degrees  of  intensity  of  use, 
species,  types,  stocking,  etc.   Scheduled  to  be  finished  are  the  compila- 
tions of  county  forest  acreages  from  Survey  and  Census  records,  and  of  saw- 
timber  and  cordwood  volumes  for  forest  and  county  acres  by  counties.   Recent 
Census  of  Population  figures  v/ill  be  correlated  with  forest  area  by  coun- 
ties.  Reanalysis  of  Survey  sampling  errors  is  to  be  initiated. 
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Extension  of  the  Survey  to  additional  areas  might  well  be  furthered 
by  an  extensive  survey  in  cooperation  witli  the  state  forest  services  con- 
cerned of  the  post  oak  and  cedar-brake  regions  in  Texas  and  Oklahoma  not 
already  covered,  and  either  a  line-plot  or  an  extensive  survey  of  the  tim- 
ber resources  of  northwest  Arkansas.   If  funds  are  available,  a  line -plot 
survey  will  be  made.  Otherwise  it  may  be  possible  to  work  out  a  coopera- 
tive survey  of  extensive  nature  with  the  state  forest  services. 

Cooperation,  with  respect  to  the  Appalachian  Forest  Survey,  includes 
completing  the  punching  and  tabulation  for  the  three  survey  units  now  under 
way  and  for  the  two  additional  units  in  Virginia  already  surveyed.   Other 
cooperative  v/ork  to  be  continued  will  require  special  resource  statements 
and  similar  reports  based  on  Survey  data  for  interested  agencies,  such  as 
regional  offices  of  the  National  Resources  Planning  Board,  state  planning 
boards,  state  forestry  organizations,  the  Regional  Office  of  the  United 
States  Forest  Service  at  Atlanta,  railroads,  prospective  industrial  inves- 
tors, etc. 


Forest  Influences 

Major  effort  during  1941  will  be  devoted  to  furnishing  the  Forest 
Service  and  other  agencies  with  technical  advice  and  guidance  on  roadbank- 
stabilization  and  other  erosion-control  problems.   This  will  be  largely 
accomplished  by  reporting  results  from  the  investigations  at  Holly  Springs 
and  the  Irons  Fork  Experimental  Forest  in  a  form  suitable  for  publication 
and  with  emphasis  on  practical  methods  of  carrying  on  corrective  work  in 
erosion  control;  direct  advice  and  assistance  will  also  be  furnished  opera- 
tions projects,  particularly  with  respect  to  problems  in  the  Ouachita  Moun- 
tain region  of  Arkansas,  v/here  investigations  are  nev;  and  only  exploratory 
studies  have  been  made.   Current  investigations  will  be  continued  to  rein- 
force previous  findings  and  to  permit  further  refinement  of  techniques. 

To  the  extent  possible,  methods  in  gully  control  that  have  been  de- 
veloped at  Holly  Springs  during  the  past  10  years  will  be  summarized,  and, 
if  opportunity  is  afforded,  a  regional  survey  will  be  made  to  appraise 
current  erosion-control  practices  as  they  apply  to  forest  and  v/ild  lands 
in  the  extensive  Gulf  Coastal  Plain  region.   The  purpose  of  this  is  to  gage 
the  applicability  of  the  Holly  Springs  methods  to  allied  problems  in  other 
parts  of  the  Station's  territory  with  a  view  to  prescribing  regional  tech- 
niques and  standards. 

On  the  Irons  Fork  Experimental  Forest  the  most  important  task  of 
the  year  will  be  to  complete  a  comprehensive  analysis  of  forest-influences 
problems  in  the  Ouachita  Mountains  and  contiguous  Arkansas  Valley  area  to 
serve  as  a  guide  for  future  investigations.   Subsidiary  jobs  include:   The 
installation  of  at  least  one  permanent  stream -gaging  station,  analysis  of 
k   years'  records  from  ri,in-off  plots,  inauguration  of  forest-cover  changes 
on  experimental  plots,  and  the  establishment  of  additional  roadbank- 
stabilization  trials. 
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Flood-Control  Surveys 

The  Station's  19-41  schedule  for  flood-control  surveys  investigations 
includes  the  follov/ing  activities  and  objectives:   (1)  Bring  the  revision 
of  the  Little  Tallahatchie  report  to  a  conclusive  status  by  formulating  a 
remedial  flood-control  program  and  evaluating  its  costs  and  benefits;  (2) 
complete  Forest  Service  phases  of  several  current  surveys,  including  the 
Lower  Arkansas,  Grand  (Neosho)  (Ark.,  Okla.,  Mo.,  and  Kans.),  and  Middle 
Colorado  (Tex.)  River  projects;  (3)  carry  forward  to  about  75  percent  com- 
pletion surveys  of  the  Yazoo  and  Upper  White  watersheds;  and  (4.)  participate 
in  preliminary  examinations  of  the  Tombigbee,  Big  Black,  Altamaha,  Upper  Red, 
Mermen tau,  San  Jacinto,  and  Brazos  Rivers. 


Cooperating  Bureaus 


Bureau  of  Plant  Industry 

The  work  with  the  canker-forming  rusts  is  to  be  continued,  extend- 
ing the  investigation  to  include  (1)  studies  of  environmental  factors 
associated  with  infection  of  pine,  and  (2)  surveys  of  the  rust  hazard  for 
different  localities  as  influenced  by  forest  type  and  relative  abundance 
of  oaks.   The  study  of  decay  of  wood  in  buildings  will  be  continued. 


Forest  Entomology 

Additional  experiments  will  be  conducted  to  discover  safer  fumigants 
for  the  control  of  the  Texas  leaf-cutting  ant.   Pyrethrum  and  derris  solu- 
tions in  petroleum  oil  will  be  tested  for  the  control  of  white  grubs  in 
forest  nurseries.   Nev/  chemical  sprays  for  the  control  of  ambrosia  beetles 
will  be  tried  and  testing  on  a  commercial  scale  of  those  found  effective 
during  19-40  will  be  continued.   Various  combinations  of  chemical  dips 
already  found  effective  in  the  control  of  Lyctus  powder-post  beetles  with 
chemical  dips  found  effective  in  preventing  sap  stain  will  be  tried  out. 
Tests  of  additional  chemical  soil  poisons  and  preservatives  for  the  con- 
trol of  termites  attacking  wood,  plywood,  and  fiberboard  will  be  made,  but 
in  the  case  of  soil  poisons  a  dilute  toxic  emulsion,  which  is  so  cheap  that 
it  can  be  used  in  large  quantities,  will  be  tested,  particularly  for  use 
in  soils  on  wet  sites.   This  emulsion  includes  pentachlorphenol,  trichlor- 
benzene,  and  arsenic,  or  sulfur;  the  sulfur  is  to  be  substituted  for  arsenic 
where  there  is  valuable  vegetation  near  the  foundation.   Special  efforts 
will  be  made  to  continue  to  be  helpful  in  the  national  defense  program,  as 
in  giving  advice  on  how  to  prevent  and  remedy  damage  by  termites  to  old  or 
new  construction  and  damage  by  powder-post  beetles  to  stored  blanks,  imple- 
ment handles,  and  wooden  wheels. 
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Fish  and  Wildlife  Service 

Studies  of  bird  and  rodent  damage  to  longleaf  pine  reproduction 
will  be  continued  in  areas  where  there  is  a  sufficient  seed  crop  to  justify 
this  research  in  the  field.  Florida  and  Georgia  vdll  be  given  preference 
if  conditions  warrant  it. 


Experimental  Forests  Operated  by  the 
Southern  Forest  Experiment  Station 


Name 
Chewalla 
Crossett 
Delta^> 
Harrison 
Hitchiti 
Irons  Fork 
Olustee 
Palustris 
San  Jacinto 


Headquarters 
Holly  Springs,  r4iss 
Crossett,  Ark. 
Stoneville,  Miss. 
Saucier,  Hiss. 
Round  Oak,  Ga. 
Mena ,  Ark . 
Olustee,  Fla. 
Pollock,  La. 
Huntsville,  Tex. 


Area  (acres) 
2,500 
1,686 
2,580 
5,060 
^,735 
8,978 
2,961 
;i,100 
2,150 


--Operated  in  cooperation  with  the  Mississippi  Agricultural 
Experiment  Station, 
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PERSONNEL 

SOUTHERN  FOREST  EXPERIMENT  STATION 
Jan.  1,  19iiO  -  Dec.  31,  19/^0 


ADMINISTRATION 


E .  L .  Demmon Director 

Oran  L.  Raber  (deceased  2/29/4-0) .Conservationist 

John  A.  Lubbe Jr.  Adminis.  Officer 

Robert  T.  Hall  (trans,  from  Dept.  of 

State  6/20/^0) Assoc.  Editor 

Vera  S .  Lind Sr .  Clerk 

Agnes  G .  Terburg Sr .  Clerk-Stenog . 

Marie  M .  Flad Clerk-Stenog . 

Charles  H.  Langhoff ,  Jr Asst.  Clerk 

John  E,  Lau Asst.  Clerk-Stenog. 

Helen  Schweitzer Asst.  Clerk-Stenog. 

Norma  Wooddy Sr .  Stenog . 

Ventura  J.  Houpy Jr.  Multilith  Opr. 

Lillian  E .  Roane Jr .  Clerk-Typist 

Iretta  C.  Austin  (trans,  to  Custodial 

Service  8/18//+0) Telephone  Operator 

Floyd  F.  Terranova  (E.O.D.  2/l6Ao) ..Asst.  Messenger 

FOREST  MANAGEMENT 

John  R.  Curry .Prin.  Silviculturist 

Henry  Bull Silviculturist 

Philip  C.  Wakeley Silviculturist 

William  G.  Wahlenberg Forester 

C.  Allen  Bickford Assoc.  Silviculturist 

Roy  A.  Chapman Assoc.  Silviculturist 

Theodore  A.  Lief  eld ^  .Assoc.  Silviculturist 

Lloyd  F.  Smith  (E.O.D.  lO/lV^O) ..Assoc.  Silviculturist 

Louis  J.  Pessin Assoc.  For.  Ecologist 

John  A.  Putnam  (E.O.D.  2/16/^0) Assoc.  Forester 

Paul  A.  Swarthout  (trans,  from  Osceola 

N.F.  5/1/^0)........ Assoc.  Forester 

Peter  J.  Ceremello  (trans,  from  Kisatchie 

N.F.  3/l/AO) Asst.  Silviculturist 

David  Bruce  (furl,  for  military 

duty  12/16/^0) Jr.  Forester 

^Philip  N.  Knorr  (E.O.D.  12/2/^0) Jr.  Forester  (CCC) 

Herbert  H.  Muntz  (assigned  from  Region  8) Jr.  Forester  (CCC) 

*Earl  L.  Stone,  Jr.  (trans,  from  Fire 

Pro.  12/1/^0) Jr.  Forester 

^^:-Mary  L.  Nelson  (resigned  A/Z0//,0) Jr.  Plant  Physiol.  (CCC) 

Arthur  L.  Shepard Asst.  to  Tech. 

->*Richard  C.  Smith  (resigned  l/SO/^O) Asst.  to  Tech. 

-^John  E.  Granson  (1/19/^0  -  6/50/^0) Asst.  Field  Asst.  (CCC) 

^Charles  E.  Hardy  (l/20A0  -  6/1/^0) Asst.  Field  Asst.  (CCC) 


-  28  - 


'3 


FOREST  MMAGEf^ENT— Gont . 

-"-Tommy  T.  Kohara  (l/lAO  -  5/17AO: 

6/1 7A0  -  6/30A0) Under  Field  Asst.  (CCC; 

Robert  L.  Brooks , I4inor  Asst,  to  Tech. 

Charles  D.  DeShazor Minor  Asst,  to  Tech.  (CCC) 

Henry  W.  Hughes  (furl.  12/l7A0) Minor  Asst.  to  Tech.  (CCC) 

Jack  B.  Pearson  (resigned  9/27A0j .Minor  Asst.  to  Tech,  (CCC) 

Norman  M.  Scarbrough Minor  Asst,  to  Tech.  (CCC) 

Elizabeth  Bergland Clerk-Stenog, 

Clark  H .  Streetnan Clerk 

Mary  R.  Craig  (L.W.O.P.  lO/l/^O  - 

I2/51AO) Asst.  Clerk 

William  G.  0' Regan  (L.W.O.P.  8/lOAo  - 

II/I8A0) .  .Asst.  Stat,  Clerk 

FOREST  INFLUENCES 

H.  G.  Meginnis , .,.,..,, Sr,  Silviculturist 

Norman  E .  Hav/es , Assoc ,  Forester 

-is-Ronald  A.  Hickey. _  ,  _ ,,..,.._ Jr.  Eng,  Aid  (CCC) 

---Edwin  R.  Ferguson , ,,.,,.,.,,,  ,Jr .  Field  Asst.  (CCC) 

John  R.  Gammage.. .....,,..  .Minor  Asst.  to  Tech.  (CCC) 

Hubert  W.  Gray.  , Minor  Asst.  to  Tech.  (CCC) 

Harold  R.  Johnson Minor  Asst.  to  Tech.  (CCC) 

--Charles  C.  Lynn  (trans,  to  Miss.  N.F. 

10/1/40) ,  , .  .Under  Agri  .  Aid  (CCC) 

FOREST  SURVEY 

Inman  F .  Eldredge Prin .  For .  Econ . 

Frank  A .  Ineson , Sr .  For .  Econ . 

Philip  R,  Wheeler , .For.  Econ  , 

George  B.  Ward,  Jr.  (trans,  to  Ouachita 

N.F.  2/I6/4O) Jr.  Forester 

Harry  F.  Smith , Asst.  For.  Econ. 

William  S.  Stover, Asst.  For,  Econ, 

Virgil  B,  Davis. ,  .  .  , Asst.  Forester 

Robert  D,  Andrews. Sr.  Eng.  Draftsman,  Civil 

Camelia  M ,  Larsen , Clerk 

Martha  E ,  Nelson Clerk 

Lucille  P.  Olsen  (reinstated  12/2/^0).,, Stat.  Clerk 

Honora  W.  Cassens. .Sr.  Tab,  Equip.  Opr. 

M.  Madeleine  Archinard, , Asst,  Clerk-Stencg. 

Elmire  A.  Even  (resigned  5/8//tO) Asst.  Stat.  Clerk 

Earline  C.  Taylor , ,Jr.  Clerk-Stencg. 

Una  M.  Zaffers  (E.O.D.  IO/I6/4O) , Under  Card-Punch  Opr. 

FOREST  ECONOMICS 

Inman  F .  Eldredge Prin .  For .  Econ  . 

Walter  E.  Bond........ Sr  .  For.  Econ. 
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FOREST  ECONOMICS— Con t . 

Russell  R .  Reynolds For .  Econ . 

Ronald  B.  Craig Assoc.  For,  Econ. 

Edmund  T.  Hawes  (detailed  from  R-3  State  & 

Priv.For,  3/20A0  -  6/30A0) Assoc,  Forester 

Ike  W.  Rawls Asst,  to  Tech. 

*E.  Holger  Wahlsteen  (S.S.T.  3/22A0) Field  Asst. 

Arthur  W.  Nelson,  Jr.  (5/lAO  -  6/30AO) Agricultural  Aid 

Ashley  G.  Williams Under  Agricultural  Aid 

G.  W,  Turner,  Jr Jr.  Clerk-Stenog. 

FLOOD-CONTROL  SURVEYS 

H .  G ,  Meginnis Sr .  Silviculturist 

William  A.  Kelly  (detailed  from  Cen,  States  For. 

Expt.  Sta.  l/lAO  -  2/15AO)  .  .  .Sr.  Hydraulic  Eng. 

Mark  M .  Lehrbas Silviculturist 

Douglas  Basnett Forester 

Carl  F.  Olsen  (furl,  for  military  duty 

II/3A0) Forester 

George  K,  Stephenson  (trans,  from  Ala. 

N.F.  2AAO) Forester 

Lev/is  M.  Turner  (trans,  to  WO  6A6AO) Forester 

Harry  M.  Cortright Assoc.  Hydraulic  Eng, 

James  H.  Foster  (trans,  from  Cen.  States  For. 

Expt.  Sta.  3A0AO) Assoc.  Hydraulic  Eng. 

Eugene  W,  Gemmer  (trans,  from  Man.  1A6AO) Assoc.  Silviculturist 

Kenneth  L.  Roberts  (trans,  from  N.E.  For. 

Expt.  Sta.  3A5AO) Assoc.  Conservationist 

Edsko  J .  Dyks terhuis Assoc .  Range  Examiner 

Elon  H.  Bomber ger Assoc.  Forester 

D.  Manley  Knight  (trans,  from  Cen.  States 

For.  Expt.  Sta.  SAAO) Assoc.  Forester 

James  B.  Ringwood  (trans,  from  Lake  States 

For.  Expt.  Sta.  SAAO) Asst.  Hydrologist 

Martin  E.  Baudendistel Asst.  Forester 

John  F.  Kellogg Asst.  Forester 

Walton  R.  Smith Asst.  Forester 

Albert  K .  Thurmond ,  Jr Asst .  Forester 

Robert  M.  Short  {l/22/UQ  -   9A1AO) Jr.  Hydraulic  Eng. 

John  L.  Arend Jr.  Forester 

Lowell  F .  Baker Jr .  Forester 

Kenneth  A.  Brinkman  (trans,  from  Cen.  States 

For,  Expt.  Sta.  3AA0; 
trans,  to  S.W.  Expt.  Sta. 

I2AA0) Jr.  Forester 

Keith  W.  Dorman  (trans,  from  Lake  States  For. 

Expt.  Sta.  V9A0) Jr.  Forester 

Donald  P.  Duncan  (trans,  from  Prairie  States 

For,  Proj.  12/2^/1^0) Jr.  Forester 

Herman  D.  Grafman  (trans,  from  NETSA  5/6AO) Jr.  Forester 
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FLOOD-CONTROL  SURVEYS— Cont . 

John  J.  Kerst Jr.  Forester 

William  F.  Mann,  Jr.  (trans,  from  NETSA  5/lA0)..,Jr.  Forester 
Robert  D.  McCulley  (trans,  from  Prairie  States 

For.  Proj.  12/28A0) Jr.  Forester 

Truman  E .  Pease  ,,..,.. o  .....  .Jr .  Forester 

Lee  S.  Settel. Jr.  Forester 

A.  Glenn  Spears  (trans,  from  Cen.  States 

For.  Expt.  Sta.  VlAO)..., Jr.  Forester 

Sidney  Weitzman  (trans,  from  NETSA  l/llAO)  . Jr.  Forester 

James  G.  Rov/bury  (trans,  from  Gal.  For. 

Expt.  Sta.  7/1 AO) ..Jr.  Range  Examiner 

Earl  N.  Jones  (trans,  from  Rocky  Mt,  For. 

Expt.    Sta.    9A6AO) Field  Asst. 

Irvin  L.  Sealander  (trans,  from  Rocky  Mt.  For. 

Expt.  Sta.  9A6AO) Under  Field  Asst. 

Ben  A.  Scarbrough  (E.O.D.  9A6A0) Jr.  Civil  Eng. 

Carl  E.  Schneider  (trans,  from  Soil  Cons. 

Serv.  I2A0AO) .  .Jr.  Agricultural  Eng. 

Charles  N .  Phelps  (detailed  from  Cherokee 

N.F.    7A5AO  -  IOA5AO) Sr,    Engineering  Aid 

J.    Wayne  Higdon    (trans,    from  Nantahala 

N.F.    6A6AO) Engineering  Aid 

William  H.    Cone,   Jr.    (trans,    from  Chattaiioochee 

N.F.    7AAO) Eng.    Draftsman 

Harold  C.  Kaelin  (trans,  from  Cen.  States 

For.    Expt.    Sta,    1A6AO) Eng.    Draftsman 

Lester  E.  Carstens  (resigned  '5/b/l,0) Asst.  Eng.  Draftsman 

William  T.  Neely  (E.O.D.  IOA2AO)  . ...Asst.  Eng.  Draftsman 

Joseph  S.  Atkins  (E.O.D.  9A6A0) Under  Eng.  Aid 

James  A.  Beard  (E.O.D.  9A6AO) Under  Eng.  Aid 

Harry  B.  Bratton  (E.O.D.  '6/22/U^) .......Under  Eng.  Aid 

Robert  L.  Eden  (E.O.D.  I2/9AO).... ..Under  Eng.  Aid 

Canady  H.  Lockhart  [1/22/ k^   -  SAlAO; 

9A6AO  -  lOAsAO) .Under  Eng.    Aid 

Joseph  D.    Lowe    (E.O.D.    9A6A0) .Under  Eng.    Aid 

William  T.    McBroom   (E.O.D.    8/22AO).... .....Under  Eng.   Aid 

Earl  J.    Pilcher    (E.O.D.    9A6AO).... ....Under  Eng,    Aid 

Victor  Pilcher    (E.O.D.    9A6A0)  .  .  . ...Under  Eng.    Aid 

Roland  E.    Ragland    {^/iG/UO  -  12A5A0) Under  Eng.    Aid 

John  K.  Thomas  (E.O.D.  12/9 AO)  . .Under  Eng.  Aid 

Herbert  L ,  Daniels , Clerk 

George  E.  Clayton  (trans,  from  Cen,  States 

For.  Expt.  Sta.  A/I/AO) Clerk 

Ruth  Marshall .  .Asst.  Clerk-Stenog. 

Hazel  B.  Rothenheber  (trans,  fi'om  Cen.  States 

For.  Expt.  Sta.  lAsAO) Asst.  Clerk-Stenog. 

Bertha  H.  Schneider.,,. Asst.  Clerk-Stenog. 

Sidneys.    Boone    (E.O.D.    9A6A0) ...Jr.    Clerk-Stenog. 

Isabell  L.  Nelson.  . , Jr.  Clerk-Stenog. 

Allen  M.  Byrd. Jr.  Cal .  Mach.  Opr. 
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FLOOD-CONTROL  SURVEYS— Cont . 

James  A.  Hazelton  (E.O.D.  5/I6AO) Jr.  Gal.  Mach.  Opr. 

Ray  B.  Smith  (E.O.D.  IO/21AO) Jr.  Cal.  Mach.  Opr. 

Staff  of  Cooperating  Federal  Bureaus 

BUREAU  OF  PLANT  INDUSTRY 

P.  V.  Siggers Assoc.  Pathologist 

A.  F.  Verrall Asst.  Pathologist    m 

Bailey  Sleeth Asst .  Pathologist    " 

Howard  Lamb  (trans,  to  Columbus,  Ohio  3/2^0) Asst.  Conservationist 

BUREAU  OF  ENTOMOLOGY  AND  PLANT  QUARANTINE 

T.  E.  Snyder Sr.  Entomologist 

H.  R.  Johnston Asst.  Entomologist 

Ruth  E.  Wood  (L.W.O.P.  2/l3A0  -  12/3lA0) Asst.  Clerk-Stenog. 

FISH  AND  WILDLIFE  SERVICE 

Thomas  D.  Burleigh Assoc.  Biologist 


•^^'•Inf ormal  appointments . 
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PUBLICATIONS 


Jan.  1,  19^0  -  Dec.  31,  19^0 


Bickiord,  C.  A., 

and 
Bruce ,  David 


Fire-discovery  time  in  the  longleai -slash  pine 

type.   Consei'vationist  6  (11):  I.4,  18,  March 

1940.   Southern  Pulp  and  Paper  Journal.  5  (1): 
16,  18,  illus.  June  19^0. 


5ond ,  W .  E . 


Costs  and  returns  of  managing  100,000  acres  of 
shortleaf  and  loblolly  pine  for  sustained  yield, 
Allgemeine  Forst-und  Jagd-Zeitung  116  (10): 
237-2^6.   Oct.  19/+0.   In  German.   Translation 
by  Arthur  0.  V/eidelich. 


Dollars-and-cents  control  in  forest  management. 
Southern  Lumberman  I6I  (2033):  193-196,  illus, 
Dec.  15,  I94O. 


Bull,  Henry, 

and 
Putnam,  J,  A, 


Early  survival  of  Cottonwood  and  hybrid  poplar 
plantations  at  Stoneville,  Miss.   Occasional 
Paper  No.  94.   Southern  Forest  Expt.  Sta. 
7  pp.   Oct.  k,    1940. 


Burleigh,  Thomas  D., 

and 
Lowery,  George  H-,  Jr 


Birds  of  the  Guadalupe  Mountain  Region  of  western 
Texas.   La.  State  University.   Occasional  Papers 
of  the  Museum  of  Zoology.   8:  85-151,  illus. 
Aug.  20,  1940. 

Brewer's  blackbird  in  Florida.   The  Auk  57  (4.): 
574-575.   Oct.  1940. 


Burleigh,  Thomas  D,, 

and 
Sutton,  George  Miksch 


3irds  of  Las  Vigas,  Veracruz.   The  Auk  57:  234-243 
April  1940. 


Birds  of  Tamazunchale,  San  Luis  Potosi.   The 
Wilson  Bulletin  52  (4):  221-235.   Dec.  1940. 


Birds  of  Valles,  San  Luis  Potosi,  Mexico.   The 
Condor  42  (5):  259-262.   Sept.  -  Oct.  I94O. 


A  new  tufted  flycatcher  from  Hidalgo.   The  Wilson 
Bulletin  52  (1):  30-31.   March  1940. 


A  new  warbling  Vireo  from  Hidalgo.   The  Auk  5"^: 
398-400.   July  1940. 


Christian,  M.  B. 


Lyctus  beetle  damage  prevention.   Southern  Lumber- 
man 160  (2021):  47-49,  illus.   June  15,  1940. 
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Christian,  M.  B. 


Lyctus  powder-post  beetles  and  their  control, 
Pests  8  (6):  3-9,  10,  illus.  June  19^0. 


Collet,  M.  H. 


A  calibrated  beam  for  use  in  gaging  small  streams. 
Jour.  Forestry  3o  (1):  66-68,  illus.   Jan.  19^40. 


Craig,  Ronald  B. 


The  forest  tax  delinquency  problem  in  the  South. 
Occasional  Paper  No.  92.   Southern  Forest  Expt. 
Sta.   U  pp.   June  20,  19^40. 


Cruikshank,  James  W. 


Taxes  on  forest  property  in  five  selected  counties 
in  Mississippi,  1956  -  1939.   Occasional  Paper 
No.  89.   Southern  Forest  Expt.  Sta.   9  pp. 
April  5,  19/^0. 

Taxes  on  forest  property  in  two  selected  counties 
in  Mississippi,  1936  -  1939,  with  state  averages. 
Occasional  Paper  No.  89  (Supplement).   Southern 
Forest  Expt.  Sta.   3  pp.   June  5j  194-0. 

Forest  resources  in  the  Tennessee  Valley  of  north 
Alabama.   Forest  Survey  Release  No.  /^9.   Southern 
Forest  Expt.  Sta.   39  pp.  March  29,  19^0. 


Forest  resources  of  north  central  Alabama.   Forest 
Survey  Release  No.  50.   Southern  Forest  Expt. 
Sta.   36  pp.  Sept.  30,  19^0. 


The  utilization  of  dogwood  in  the  Lower  South, 
Jour.  Forestry  38  (3):  28-4-285.  March  19.40. 


Davis,  V.  B. 


A  cursory  survey  of  the  forest  resource  of  the 
East  Texas  post  oak  belt.   Forest  Survey  Release 
No.  52.   Southern  Forest  Expt.  Sta.   9  pp. 
Dec.  30,  19^0. 


Demmon,  E.  L, 


The  contributions  of  forestry  under  changing 
conditions  in  southern  agriculture.   (Address 
delivered  before  the  Agronomy  Sec.  of  the  41st 
Ann.  Convention  of  Assn.  of  Sou.  Agri.  Workers, 
Birmingham,  Ala.,  Feb.  8,  1940.)   Conservationist 
6  (12):  12-13,  16.   April  1940.   Proc.  41st  Ann. 
Convention  of  Assn.  of  Sou.  Agri.  Workers, 
Feb.  7-9,  1940.   Abstract  on  pp.  72-73. 

Forest  research  and  the  southern  lumber  industry. 
(Address  delivered  before  the  25th  Ann.  Meeting 
of  the  Southern  Pine  Assn.  in  New  Orleans,  La., 
March  28,  19^40.)   Occasional  Paper  No.  90.       4 
Southern  Forest  Expt.  Sta.   7  pp.   April  18, 
194-0.  Excerpts:   Southern  Pine  Forestry  Notes  68. 
1  page.  May  194-0. 
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Demmon.  E.  L, 


Oklahoma's  forest  resources.   Oklahoma  Farm 
Cliemurgic  Conference  at  Tulsa,  Okla., 
Nov.  23,  1940.   Mimeographed  by  the  National 
Farm  Chemurgic  Council,  Columbus,  Ohio, 
for  limited  distribution. 


Eldredge,  I.  F, 


A  forester  reviews  the  parade.   Southern  Lumber- 
man 161  (2033):  106-109,  illus.   Dec.  15,  19^0. 


Hardwoods  offer  South  industrial  opportunity. 
The  Southern  Lumber  Journal  1,1,    (10):  26,  28, 
Oct.  10,  19^0. 


The  hardv/oods  of  the  South.   The  South 's  Re- 
sources. Manufacturers  Record,   pp.  4.1-4.3, 
illus.   Sept.  1940. 


Gemmer,  E.  W. , 
Maki ,  T .  E . ,  and 
Chapman ,  R .  A . 

Huberman ,  M .  A . 


Hunt,  George  M. , 

and 
Snyder,  T.  E. 


Ecological  aspects  of  longleaf  pine  regeneration 
in  south  Mississippi.   Ecological  Monographs 
21  (1):  75-36.  Jan.  19^0. 

Normal  growth  and  development  of  southern  pine 
seedlings  in  the  nursery.   Ecology  21  (3): 
323-334,  illus.   July  1940. 

Studies  in  raising  southern  pine  nursery  seed- 
lings.  Jour.  Forestry  36  (4-):  34.1-34^5• 
April  1940. 

An  international  termite  exposure  test  - 

Eleventh  progress  report.   36th  Ann.  Meeting 
of  the  American  Wood-Preservers'  Assn., 
St.  Louis,  Mo.,  Jan.  23  -  25,  19^0. 


Lamb,  Howard, 

and 
Sleeth,  Bailey 


Distribution  and  suggested  control  measures  for 
the  southern  pine  Fusiform  rust.   Occasional 
Paper  No.  91.   Southern  Forest  Expt.  Sta. 
5  pp.   May  8,  1940. 


Lief eld.  T.  A, 


Evolution  in  the  guim  naval  stores  industry  and 
forestry.   Gamble's  International  Naval  Stores 
Year  Book  for  1940-U.   Pages  127-128.   19^0. 


Increased  naval  stores  production  from  chemically 
treated  streaks.   Occasional  Paper  No.  97. 
Southern  Forest  Expt.  Sta,   6  pp.   Nov.  8,  194^0, 
The  AT-FA  Journal  3  (3):  4,  12.   Dec.  1940. 
Illustrations  in  Jan.  1941  issue. 


Naval  stores  yields  from  planted  slash  pine  in 

middle  Georgia.   The  AT-FA  Journal  3  (2):  6,  11, 

Nov.  1940.   Naval  Stores  Rev.  50  (33):  8,  10. 
Nov.  16,  1940. 
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Lief eld.  T.  A, 


What  can  we  do  about  the  weather?  Naval  Stores 
Rev.  50  (31):  10,   Nov.  2,    19/^0.   Published 
under  title:   What  v/e  can  do  about  weather  is 
a  question  that  interests  all.   The  AT-FA  Journal 
3  (2):  U.      Nov.  19^0. 


leginnis,  H.  G. 


Effect  of  top  pruning  on  survival  and  early 

growth  of  black  locust.   Jour.  Forestry  38  (1): 
30-36.  Jan.  19-40, 


Nelson,  Mary  L, 


Successful  storage  of  southern  pine  seed  for 
seven  years.   Jour.  Forestry  38  (5):  4-4-3-4.4-4- • 
May  19^0. 


Putnam ,,  J  .  A . , 

and 
Bull.  Henry 


Improvement  cuttings  in  the  bottomland  hardwood 
forests  of  Mississippi.   Occasional  Paper  No.  93, 
Southern  Forest  Expt.  Sta.   1^  pp.   Oct.  22, 
19^0,   Southern  Lumberman  l6l  (2033):  203-207. 
Dec.  15,  19-40. 


Reynolds,  R.  R. 


A  guide  to  the  Crossett  Experimental  Forest  in 
Arkansas.   Southern  Forest  Expt.  Sta.   27  pp., 
illus.   19-40. 


Lightning  as  a  cause  of  timber  mortality, 
ice  Bulletin  2^  (^):  7.   Feb.  19,  19-40. 


Serv- 


Pulpv;ood  and  log  production  costs  as  affected  by 
type  of  road.   Occasional  Paper  No.  96,   South- 
ern Forest  Expt.  Sta.   11  pp.   Oct.  lU,   19/^0. 
Published  under  title:   "Log  and  pulpwood  pro- 
duction costs  as  affected  by  type  of  road." 
Southern  Lumberman  l6l  (2033):  162-165,  illus. 
Dec.  15,  19^0.   Jour.  Forestry  38  (12):  925- 
931.   Dec.  19/40. 


Reynolds,  R,  R, 

and 
Bruce,  David 


Check  of  Central  States  fire  danger  meter.   Fire 
Control  Notes  I,   (2):  77-79.   April  19^0. 


Shepard,  A.  L 


Another  use  for  pine  needles. 
2U   (17):  5.   Aug.  19,  19^0, 


Service  Bulletin 


Siggers,  Paul  V., 

and 
Doak,  K.  D. 


The  little-leaf  disease  of  shortleaf  pines. 

Occasional  Paper  No.  95.   Southern  Forest  Expt. 
Sta.   5  pp.,  illus.  Oct.  9,  19-40. 


Smith,  H.  F. 


Primary  wood-products  industries  in  the  lov/er 
South.   Forest  Survey  Release  No.  51.  South- 
ern Forest  Expt.  Sta.   19  pp->  illus.  Nov.  29, 
19-40. 
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Smith,  H.  F. 


Snyder,  Thomas  E, 
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Spillers,  A.  R. 


Stone,  Earl  L.,  Jr. 


Stover,  W.  S. 


Turner,  Lewis  M. 

Verrall,  Arthur  F. 
Ward,  George  B. 


Trends  in  the  primary  forest  industries  of  the 
lower  South.  Southern  Lumberman  l6l  (2033): 
110-112,  illuG.   Dec.  1$,  19/^0. 

The  browning  of  the  needles  of  young  yellow 
pine  trees  in  the  Gulf  States  by  a  leaf- 
feeding  beetle  (Colaspis  pini  Barber). 
Southern  Lumberman  160  (2020):  4.6,  illus. 
June  1,  1940, 

The  Irons  Fork  Experimental  Forest.  U   pp. 
Jan.  19^0. 

The  Olustee  Experimental  Forest.   8  pp. 
Jan.  194-0. 

Southern  Forestry  Notes  Nos.  31  -  36.   Jan., 
March,  May,  July,  Sept.,  and  Nov.  19^0. 

Forest  resources  of  west  central  Alabama. 
Forest  Survey  Release  No.  ^^8.  Southern 
Forest  Lxpt.  Sta.   30  pp.   Jan.  12,  194-0. 

Frost  rings  in  longleaf  pine.  Science  92 
(2395):  478.   Nov.  22,' 19^0. 

How  timber  growth  and  drain  in  the  lower  South 
are  estimated  by  the  Forest  Survey.  South- 
ern Lumberman  l6l  (2033):  100-102,  illus. 
Dec.  15,  19^0. 

In  twice  the  life  of  a  pine.  Slash  Pine  Cache 
3:  30-33.   University  of  Florida.   Forest 
Club  Annual.   1940. 

Forest-land  use  and  the  soil  profile.   Proc. 
of  the  Soil  Sci.  Soc.  of  America  4-^  34t3-34-5. 

1939. 

Building  decays  and  their  control  in  the  South, 
Pests  8  (3):  15-17.  19A0. 

Forestry  literature  in  the  South.   Service 
Bulletin  24  (5):  1-2.  March  4,  1940. 

State  control  of  cutting  on  private  forests  in 
Sweden.   Jour.  Forestry  38  (l) :  48-51. 
Jan.  19^0. 
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Bickford,  C.  A, 


Fire  danger  rating  in  the  coastal  plains  and 
flatwoods  of  the  South.   Southern  States 
Cooperative  Fire  Control  Conference  of 
State  Forest  Fire  Control  Chiefs,  Camp 
O'Lena,  near  Lake  City,  Fla.,  June  3,  19^0, 

Proposed  uniform  scheme  of  damage  appraisal 
for  state  and  federal  organizations  in 
Region  S,   Southern  States  Cooperative 
Fire  Control  Conference  of  State  Forest 
Fire  Control  Chiefs,  Camp  O'Lena,  near 
Lake  City,  Fla.,  June  3,  19/^0. 
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Curry,  John  R. 
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Our  stock  in  trade.   Open  session  of  the  Con- 
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Hawes,  N.  E, 


The  national  forestry  program.   Mena  Lions 
Club,  Mena,  Ark.,  Nov.  26,  19^0. 
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The  forest  economy  of  Alabama.   Alabama  Acad. 
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Knight,  D.  Manley 


Flood  control  on  the  St.. Francis  Watershed, 
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Pessin,  L.  J, 


Ecological  aspects  of  the  longleaf  pine  type. 
Nev^  Orleans  Acad.  Sci.,  March  29,  1940. 


Effect  of  mineral  nutrient  deficiencies  on  young 
pine  seedlings.   Physiological  Sec.  of  the 
Assn.  of  Sou.  Agri .  Workers,  Birmingham,  Ala., 
Feb.  7,  1940. 
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Reynolds,  R.  R.  The  economics  of  forest  management.   Forestry- 

Sec .  of  the  Arkansas  Acad.  Sci.,  Fayetteville, 
Ark.,  April  26,  19^0. 


Timber  utilization  on  the  farm.   Northeast 

Arkansas  Farm  Forestry  Meeting,  Batesville, 
Ark.,  May  17,  19^0. 

Smith,  Walton  R.         Influence  of  forest  cover  on  the  water  cycle. 

New  Orleans  Soc.  for  Plant  Sci.,  March  12, 
19-40. 
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Wakeley,  Philip  C.        Propagating  southern  pines  for  forest  planting. 
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Note:   Assistance  in  the  preparation  of  these  materials  was  furnished  by 
the  personnel  of  Work  Projects  Administration  official  project  165-2-6/^-102, 
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TWENTY  FIRST  MI^IUAL  REPORT 
SOUllffiRN  FOREST  EXPERT IvENT  STATION 

19A1 
INTRODUCTION 

As  tho  end  of  19A-1  finds  cur  Nntion  at  vmr ,   it  is  oxpc'liont  to  ro- 
appraisG  tho  research  program  of  the  Southorn  Forost  Exporimciit  Station  in 
order  to  proparo  most  offoctivcly  for  maximum  contributi'-ns  in  tho  prosont 
omorgoncy  as  woll  as  to  plan  for  the  post-war  period  of  readjustmont.   In 
this,  year's  annual  report,  the  twenty-first  to  bo  issued  since  tho  Station 
vvas  established  in  July  1921,  the  Station's  prf-.grnm  is  r.iviewou  in  the  light 
of  present-day  needs,  taking  cognizance  of  the  imnodiate  major  forest  problems 
in  the  territory  comprising  the  eight  States  of  the  Lower  South,  d;-;scribing 
how  forest  research  is  aiding  in  their  solution,  and  pr.;sentii.g  toutr.tive 
plans  for  19A-2,  This  early  in  the  war  it  is  not  possibl:.  to  determine  the 
special  lines  of  w.^rk  most  deserving  of  station  efforts.   It  is  onticipated, 
however,  that  many  normal  Station  activities  will  be  curtailed  or  postponed 
during  19^2  in  order  to  undertake  essential  ivork  related  mr^r'3   uiroctly  to  tho 
prosecution  of  the  war.   Some  curtailments  in  Station  program  were  n<3cessitated 
in  19^1  following  retrencliments  in  rogulrir  and  emergency  funds.  Some  program 
changes  also  wore;  made  as  a  result  of  the  demands  of  the  n-.tional  emergency. 

Since  forest  research  can  contribute  significnrit  inf^-rmation  in  plan- 
ning for  both  defense  and  post-war  needs,  the  Station  was  called  up"n  fre- 
quently in  19^1  to  assist  in  various  aspects  of  the  rational  omorgoncy.  The 
following  illustrations  indicate  how  the  Station  has  assisted  in  this  respect: 

(1)  Tho  recently  completed  invontcry  of  the  So'Uth's  forest  resources 
was  used  as  a  basis  f  ^r  planning  the  location  of  nexv  inilustrial  plants  o.nd 
for  locating  supplies  of  specially  needed  forest  products. 

(2)  Vegetative  plant  material  of  many  kinds  was  cr.llcctod  and  submitted 
for  tests  as  to  its  value  for  camouflage  purposes. 

(3)  Re<!ommondations  crnceming  methc.ds  of  stabilizing  rcadbanks  with 
vegetation  were  furnished  to  one  of  the  largest  i\rmy   camps  in  thvi  South. 

iU)    Station  personnel  served  on  various  local,  State,  F^iid.   regional 
conimittoes  c-ncerned  xvith  industrial  dovelopment,  agricultural  defens-i,  and 
post-wor  planning. 

(5)  Forest  pathologists  and  entomologists,  heauquartorod  at  tho  Southern 
Station  by  oocporating  bureaus,  furnished  information  to  tho  /jmy  and  Navy  in 
regar'.l  to  protecting  cnntcnraonts,  housing  units,  and  other  defense  building 
projects  from  termites  and  decay,  and  inspected  mtxny   units  during  their  actual 
construction  throughout  tho  South. 

Southern  forests  are  contributing  generously  to  the  present  oi.iergency. 
Th-'jy  are  the  source  of  iinrienso  quantities  of  lumb o-r  use  in  cant^-nment  ocn- 
struction,  for  defense  plvants  and  housing  for  v.'-orkors ,  -ind  in  the  building  of 
bridges,  ships,  docks,  and  other  war  necessities;  thoy  provide  word  for  gun- 
stocks;  wooden  boxes  and  paper  board  for  the  crating  and  boxing  of  munitions, 
machini;ry,  ncA   othc;r  war  corinoditics;  charc'.cl  for  use;  in  gas  r.nsks;  turpentine 
for  flf.ime  throwers  and  f lores;  rosin  in  tho  manufacture  cf  shrapnel;  and  cellu- 
lose for  .explosives ,  Also,  vjood  and  ether  forest  products  ar )  n.'^w  being  con- 
sidered as  possible  substitutes  for  much-nejdeu  war  materials  of  which  supplies 
are  short,  such  as  to  take  the  place  of  steul  in  borge  and  ship  construction, 
in  rosin  barrels,  etc.  Because  many  groat  Army  camps  are  located  hero,  th^"; 
South  naturally  has  been  called  upon  to  supply  a  large  proportion  of  increased 
defense  constructi.m  requirements.   Many  Army  camps  hrjvo  been  carved  out  of 
southorn  forest  areas,  and  training  maneuvers  have  been  centered  in  timbered 
sections. 


Contributions  of  southern  foreet?  in  .the  period  of  adjustment  that 
xvill  follow  the  present  national  emergency  should  be  great,  not  only  in  meet- 
ing demands  for  forest  products,  such  as  materials  for  a  great  reconstruction 
program  throughout  most  of  the  v/orld,  but  also  in  protecting  watersheds  and 
controlling  floods,  providing  public  recreation,  and  for  the  production  of 
livestock  and  wildlife.  Furthermore,  the  all-out  contributions  of  southern 
forests  to  the  war  effort  will  loavo  them  in  need  of  rehabilitation,  which 
v;ill  provide  a  great  opportunity  for  public  work  programs  during  tho  post- 
war poriod, 

Tho  Lower  South  is  primarily  an  agricultural  rogion,  but  tho  recent 
decline  in  cotton,  the  principal  farm  crop,  has  point od  to  tho  nood  for  di- 
versification in  agricultural  enterprises,  and  to  the  opportunitiv;s  for  in- 
oroasod  industrial  develppmont  offered  by  the  forest  rosourco.  Few  rvoalizv) 
that  tho  forests  of  this  rogion  occupy  12  times  as  much  land  as  does  cotton* 
Full  developraont  of  tho  South's  forest  potentialities  will  holp  provide 
pormanonoy  to  many  communities  and  industries,  continuous  omploymont  of  labor, 
more  business  for  railroads  and  other  utilities,  a  broader  and  more  stable  tax 
base,  and  an  increased  prosperity  to  the  rogion.  Not  only  is  it  important  to 
utilize  these  vital  forest  resources  efficiently  in  tho  present  crisis,  but  of 
equal  importance,  they  shoull  bo  managed  with  special  regard  to  tho  period  of 
readjustment  which  vd.ll  inevitably  follow  tho  wari  so  that  they  can  contribute 
their  full  share  in  supplying  an  outlet  for  labor  and  industry. 

To  consorvo  properly  this  great  natural  resource  for  maximum  value  to 
future  generations  of  Araorictins,  it  will  be  necessary  to  improve  greatly  tho 
forest  management,  protection,  and  utilization  practices  of  most  present-day 
forest  operations.  Despite  much  commendable  forestry  progress  by  a  growing 
number  of  progressive  forest  landowners  and  operators  in   the  South  during  the 
past  two  decades,  much  forest  exploitation  and  waste  still  continue  whjre  no 
conscious  effort  is  being  made  to  perpetuate  the  timber  resource.  This  becomes 
more  alarming  with  the  war  demanding  increased  production  of  all  forest  materi- 
als. Even  though  the  omergoncy  thoroughly  justifies  this  increased  drain  on  our 
forests,  harvesting  should  be  done  with  tho  least  possible  waste  of  tho  re- 
source and  with  the  oarj  necessary  to  preserve  the  growing  stock,  which  is 
a  major  capital,  asset  ossohtial.  to  permanent  national  d';fensc  and  eecnomic 
security. 

The  adoption  of  mi nimmn' cutting  regulations  to  prevent  further  destruc- 
tion and  deterioration  of  the  forest  and  to  safeguard  adequately  tho  public 
interest  in  the  forest  resource  has  boon  recommended  repeatedly  by  the  Forest 
Service.  If  and  when  such  regulatory  legislation  is  approved,  the  preparation 
of  minimum  cutting  standards  should  be  guided  by  the  findings  of  such  agencies 
as  tho  Southern  Forest  Experiment  Station, 

The  most  pressing  problem  confronting  southern  forestry  is  that  of 
building  up  tho  forests  to  full  productivity.  The  recent  survey  of  tho  South's 
forest  resources  has  shovm  that  southern  forest  lands  are  producing  at  less 
than  half  their  potential  capacity.  This  can  be  attributed  in  largo  part  to 
wasteful  and  destructive  cutting  practices  and  widespread  burning  in  the  past. 
Although  progress  has  boon  made  in  developing  good  for.-istry  practices  on  tho 
National  and  State  forests,  which  constitute  approximately  7  parcent  of  the 
total  forest  area  in  tho  Lower  South,  and  -m  many  large  and  small  tracts'  of 
timberland  owned  by  progressive  lumber  companies,  pulp  mills,  farmers,  and 
others,  the  groat  majority  of  the  South's  forest  land  at  present  lacks  any 
form  of  proper  management. 
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A  major  factor  in  tho  prevalence  of  dostructivo  cutting  is  the  small 
portablo  sawinill,  amounting  to  more  than  90  porcont  of  all  southorn  sawmills 
and  accounting  for  more  than  half  of  all  tho  lumber  produced  in  the  region. 
Operating  with  little  or  no  regard  to  the  future  of  tho  forest,  the  owners 
of  those  small  mills  usually  ovm.   no  tiraberland,  in  general  manufacture  an 
inferior  product,  pay  low  wages,  and  buy  logs  at  prices  which  offer  no  in- 
centive to  the  growing  of  timber.  The  cut  of  all  sawroills  has  boon  accelerated 
roGontly  by  emorgoncy  demands,  Tlio  forest  survey  showed  a  fov;  years  ago  that 
wo  were  cutting  our  saw  timber  somewhat  faster  than  it  was  being  replaced  by 
growth,  but  this  excess  of  drain  over  growth  now  has  increased  even  further. 

Another  major  detriment  to  tho  fc^rcsts  of  tho  South  is  tho  prevalence 
of.  forest  fires.  It  is  ooncedod  that  protection  from  fire  is  essential  to 
proper  forest  management,  optii;ium  tree  grovi^th,  and  the  preservation  of  water- 
shed values,  yet  more  thrm  half  the  southern  forest  area  lacks  orgjiaizod  fire 
protection;  almost  one- fifth  of  tho  f crests  burn  over  each  year,  largely  from 
fires  set  by  cattlemen  to  improve  forest  range  lands' which  thoy  do  not  own. 

Other  facts  to  be  talcen  into  consideration  in  pl.anning  a  forest  re- 
search program  for  maximum  benefit  to  the  progress  of  southorn  forestry  are 
the  follov;ing;   (l)  About  10  million  acres  of  southorn  forest  lands  have  been 
cut  and  burned  to  such  an  extent  that  they  must  be  pl.onted  if  they  are  to  grow 
timber  crops  within  a  reasonable  period,  whereas  in  the  last  20  years  only 
about  half  a  million  acres  have  been  planted  successfully;  (2)  markets  are 
lacking  for  great  quantities  of  low-grade  forest  material,  for  little-used 
tree  species,  and  for  tho  potential  production  of  naval  stc'rcs  (wartim.; 
demands,  however,  have  temporarily  increased  naval  stores  production);  (3)  in 
certain  sections,  taxes  on  forest  land  are  unreasonably  high,  v;ith  the  result 
that  tax  delinquency  and  default  are  coiTimon;  {U)    there  is  a  wivlesproad  lack  of 
appreciation  of  the  value  of  conservative  fr.roctry  practices,  owing  in  part  to 
the  inadequacy  of  public  educational  and  extension  efforts  in  forostryj  furthcr- 
m.oro,  much  information  necessary  for  good  forestry  practice,  and  which  can  best 
be  supplied  by  an  adequate  forest  reserirch  progr.om,  has  not  boon  obtained, 
because  of  insufficient  support  for  such  a  progrojn;  (5)  annual  losses  from  soil 
erosion,  silting  of  stro'-uns  and  reservoirs,  and  flooding  are  serious  in  many 
parts  of  the  South;  (6)  great  lossos  are  sustained  by  southorn  forests  and 
forest  products  thr- ugh  the  ravages  of  insects  and  diseases,  and  other  enemies. 

ThesQ  are  but  some  of  tho  important  factors  affecting  forestry  in  the 
Lower  South,  Tho  Southern  Station  has  made  a  good  beginning  towards  solving  . 
some  of  tho  problems  which  have  arisen  as  a  result  of  the  above  conditions. 
Other  probloras  have  boon  practically  untouched  by  research  owing  to  lack  of 
facilities  to  study  them;  for  Qxample,  practically  no  research  has  been  done 
in  bottom-land  hardwoods,  yot  this  typo  covers  more  than  33  million  acres  in 
tho  South  and  is  the  greatest  potential  source  of  hardwoods  in  the  United 
States;  most  southern  forest  lands  are  grazed  to  some  degree,  yet  no  research 
is  under  way  by  tho  Station  to  detormina  effective  forest  range  practices, 
integrating  this  use  with  other  uses  of  tho  forest;  also,  many  aspects  of 
tho  important  forest  fire  problem,  tho  economics  of  integrated  forest  produc- 
tion, the  relation  of  forests  to  run-off,  soil  erosion,  and  floods,  have  had 
tho  benefit  of  little  or  no  research. 

In  the  remainder  of  this  report,  research  progress  will  be  discussed 
in  relation  to  important  forest  problems,  and  particularly  to  those  of  greatest 
current  need  duo  to  the  war  effort. 
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FOREST  MANAGEMENT 


Silviculture 


Since  it  is  the  purpose  of  silviculture  to  build  up  and  maintain 
maximum  forest  productivity,    silvicultural  research  is  directly  concerned 
with  solving  the  outstanding  forest  problem  in  the  Lower  South,     Silvi- 
cultural research  covers  tho  entire  rai^ge  of  forost  conditions,   including 
immature  and  mature  stands,  and  all  degrees  of  stocking,     A  noglocted  or 
mismanaged  forest  is  most  in  need  of  silvicultural  troatmont,   but  oven  a 
mana^t^od  forost  with  maximum  productivity  must  continue  to  bo  giv.;n  proper 
silvicultural  troatmont  if  it  is  to  continue  to  produce  maximum  yivilds*^ 
Six  forest  conditions,   each  of  which  is  typical  of  many  millions  of  acres 
of  forest  land  in  the  South,   are  listed  below,   together  with  the  Station's 
silvicultural  studies  applicable  to  them: 

(1)  Cut-ovor  pine  land  supporting  relatively  few  pines  and  desirable 
hardwoods  but  numerous  hardwoods  of  no  present  value,    such  as  soriib  oaks. 
Studios  of  the  technique,   costs,   and  returns  of  improvement  cuttings  arc 
applicable  hero,   the  objective  being  to  improve  the  growing  spacci  for  desir- 
able trees  by  killing  or  sotting  back  the  worthless  trees  that  intorfeiK?., 
The  Station  re<!ontly  developed  a  cheap,   offo«itive  method  for  killing  undosir- 
able  trees  with  sodium  arsenitu  put  in  holes  luado  with  a  specially  designed 
tool.     In  a  study  completed  in  19A1  it  was  found  that,   7  years  after  a  libera- 
tion cutting,   a  stand  of  mixed  pines  and  hardwoods  contained  more  than  twice 

as  many  pines  per  acre  as  the  adjacent,   originally  comparable,   untreated  stand. 
Most  of  the  pines  that  were  at  least  3  fQ^st  high  when  released  needed  no 
further  assistance.     This  type  of  stand  is  greatly  in  need  of  additional  pine 
roproductioh.     Studies  in  central  Alabama  in  1941  i,ndicated  what'  stand  condi- 
tions are  required  for  adequate  natural  reproduct'?.oh  of  pine;   investigations 
of  practicable  methods  of  increasing  pine  r9pj;oducticn  are  in  progress.    . 

(2)  Cut-ovor  bottom-land  hardwood  forests^   containing  many  worthless 
trees  of  all  sizes  but  very  fiw  trees  of  approciablj  present  or  prospective 
value.     Studies  of  the  technique,   costs,  .and  returns  of  Lmj^rovomGnt  cuttings 
ai)pl5'-  here,    just  as  in  tho  pinb  types,   but  the  problem  is  ccmpli-'^atad  by  the 
great  variety  of  species  and' the  largo  size  of  many  of  thvj  undesirable  troos, 
Tho  Station  has  dovclopod  rajirking  rules  for  iraprovomeni.. cut  tings  in  suah 
stands,   ond  the  possibilities  of  marketing  low-valuo,   undesirable  troos 

are  being  investigated. 

(3)  Sparsely  stocked  cut-over  pine  land  or  young  old-field  pine  stands 
containing  fast-growing  but  limby  pines  that  are  producing  only  low-grade,   low- 
value  material.     Studies  of  pruning  are  applicable  here,    the  objective  being  to 
dotormino  how,  when,  where,   and  how  much  to  prune  to  produce  tho  greats sst  net 
profit  through  increasing  v;ood  quality.     Current  Station  studios  arc  providing 
the  basis  for  specific  ro commendations. 

(4)  Densely  stocked,  evon-aged  stands  of  pine  on  old  fields  or  cut-ovor 
land.  Thinnings  are  needed  hero  to  provide  adequato  growing  space  for  tho  best 
troes,  and  to  salvage  merchantable  trees  that  would  othonvise  die.  Tho  Station 
has  manjr  thinning  studies  in  progress,  in  different  typos. and  ages  of  stand,  on 
different  sites,  and  testing  different  methcds.  /malysis  of  several  of  theso 
studies  is  progressing  and  should  help  in  formulating  specific  rtjcoriimendations. 
One  of  the  most  important  thinning  problems  in"  the  Lower  South  is  in  cjxception- 
ally  dense  young  stands  of  slash  pine  in  the  Southeast,  which  have  come  up  as  a 
result  of  organized  fire  protection,  during  the  last  decade. 

(5)  Advojiced  second-growth  stands  ifi  tho.  loblolly- short loaf-hardv/oods 
^^yPQ)   generally  understocked  but  containing  commercial  volumes  of  merchantable 
saw  timber,   poles  and  piling,   and  pulpxuood.     The  probleiii  here  is  to  make  a 
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profitable  cut  while  improving  the  stand  and  bringing  it  to  maxinuin  productivi^ 
ty.  The  Crossett  Experimental  Forest  in  southern  Arkansas,  where  the  Station 
is  concentrating  its  studies  of  selective  cutting  and  other  managGment  prac- 
tices in  the  lob lolly- shortleaf-hardwoods  type,  contains  stands  of  this  charac- 
ter. To  be  truly  successful,  harvest  cuttings  must  of  course  result  in  re- 
generation of  the  stand,  hence  reproduction  studies  are  also  in  prcgrosc  at 
Crossett w  Recent  Station  findings  indicate  the  proportions  of  volume  that 
may  be  removed  selectively  while  insuring  progress  toward  full  productivity. 
At  Crossett,  mth  a  growing  stock  of  2  M  board  foot  per  acre,  for  ox'unple,  8 
percent  of  the  volume  may  be  cut  every  3  years,  1^  percent  every  6  years,  or 
20  percent  every  9  years;  with  10  M  feet  per  acre,  l6  percent  may  be  cut  every 
3  years,  30  percent  every  6  years,  or  Ul   percent  every  9  years,  A  reproduction 
study  established  and  reexamined  in  19^1  showed  that  the  survival  and  grovrth  of 
loblolly  and  shortleaf  pine  seedlings  during  their  first  full  flowing  season 
were  considerably  better  in  small  openings  in  the  overhead  canopy  than  under 
full  overhead  shade,  regardless  of  the  amount  of  side  shade.  Large  openings, 
however,  dil  not  appear  any  more  favorable  than  small  o.-anings  during  this 
early  period. 

(6)  Advanced  second- growth  stands  in  the  longloaf-slash  pine  tyi:)ey 
generally  ui-it'-ersto-.^K-ed  but  containing  comruereial  vclvmos  of  moreaaii table  saw 
timbej-,  polej  and  p.LJinf?  and  pulpv^ocrl;  and  also  Fjitanl',.  for  r.av.l  .'  !:ores 
prcdu'-uion.  The  problem  here  is  similar  to  that  in  tho  shorfcleaf-loi  lolly 
type  but  is  complicated  by  the  need  for  integrating  navttl  stores  production 
with  cutting.   Silvicultural  studies  in  this  conditi<.;n  are  concentrated  on 
the  Olusteo  Experimental  Forest  in  northern  Florida,  vjhere  comprehensive  t«^sts 
of  different  methods  of  cutting  and  turpentixning  for  creating  and  maintaining 
full  productivity  v;ere  begun.  During  19-^1}  turpentining  and  improver.iont  out- 
ting  wore  the  main  activities  on  the  Olusteo  Area,  and  the  original  experi- 
mental management  plan  is  being  revised  to  improve  its  value  and  facilitate 
its  operation.  A  monograph  on  forestry  in  the  longleaf  pine  type,  intended 
to  include  all  pertinent  information  now  available,  is  also  being  prepared. 
About  one-third  of  the  manuscript  was  completed  in  rough  draft  in  19A-1  and 
another  third  was  brought  almost  to  completion. 

Mensuration 

Mensuration  is  fundamental  to  forestry  practice  and  research,  since  it 
provides  the  basis  for  measuring  the  volume  and  growth  of  trees  and  stands  and 
for  conducting  sound  research.  For  the  most  part-  adequate  volume  and  yield 
tables  and  methods  of  constructing  them  are  available  but  scattered  through 
many  publications  and  in  the  Station  files,  Duriiig  1941  the  Station  completed 
a  compilation  of  the  most  important  volume  tables  and  methods  of  application 
for  the  Lower  South,  the  manuscript  now  awaitiing  publication.  In  the  field  of 
tirobcr  growth  ana  yi-1'",  'J.S.D.A.  Technical  Bulletin  796,  "Methods  of  forecast- 
ing timber  growth  in  irregular  stands/**  by  Vj,  G.  Walilenberg  of  the  Station 
staff,  was  i:-.sued  in  Deor^r.'bor  19A-1*  This  publication  ...  jcribos  growl n- 
prediction  methods  applicable  to  the  forest  condition  most  coinaonly  fr^und  in 
the  Lower  South.  Growth  and  mortality  studies  on  permanent  sample  areas  are 
providing  the  basis  for  better  forest  management  practices.  Problems  of 
sampling,  v4Jch  occur  in  almost  every  phase  of  forest  management  and  forest 
roscrfch,  vfere  given  particular  attention  in  1941:  and  a  publj  cation,  "Sampling 
mc'.f.l-...;ds  in  fo.coh r?'y  and  range  management,"  was  prepared  joirtly  by  R.  A.  Chapman 
of  thJ  Station  sxaff  and  Professor  F.  X.  Schumacher  of  tn^.^  0  \.,o  Univoraity 
School  of  Forestry.  This  manuscript  will  be  published  by  the  Duke  University 
Press  in  1942.  In  the  field  of  statistical  jaethods,  emphasis  has  been  given 
to  the  adaptation  of  statistical  techniques  to  the  design  and  analysis  of 
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experiments;  in  silviculture,  regeneration,  naval  stoi^es  production,  and  fire 
effects  and  control.  Forest  Service  nurseries  in  the  South  are  now  using  a 
nursery- inventory  technique  developed  by  the  Station. 

;  ;  .  ■'  Fire     /*.:;.  *   "    ■      -   ■" 

The  widespread  occurrence  of  forest  firos  is  a  majof  factor  in- the 
present  understocked  condition- of  southern  forests.  In  no  place  in  the  world 
have  forest  fires  boen  so  numerous  or  so  widosproad.  For  instance,  more  thaii 
80  percent  of  all  the  fires  occurring  in  the  United  States  arc  roportod  from 
the  Southern  States.  One  reason  for  this  unusual  prevalence  of  forest  fires 
in  the  South  is  the  old  custom  of  annual  winter  burning  to  improve  grazing 
and  to  keep  the  woods  open.  In  pioneer  days  trees  vraro  considered  of  doubtful 
value,  while  grazing  and  hunting  were  dominant  land  uses.  Considerable?  contro- 
versy and  confusion  still  exist,  in  this  region  as  to  the  actual  effects  of 
forest  firos  upon  the  soil  and  its  products.  Light  forest  firos  stimulate  the 
growth  of  certain  forage  plants  but  at  the  same  time  they  destroy  seedlings  and 
retard  troo  growth.  Firo  under  ceirbain  circumstances  may  bo  beneficial  to 
forest  management,  in  the  impz'ovom.ent  of  seedbed  conditions,  in   counteracting 
certain  troo  diseases,  and  in  reducing  excessive  firo  hazard,  but  ordinailly 
it  is  harmful.  Because  of  the  widespread  prevalence  of  woods  burning  in  the 
South  and  the  confusions  and  contradictions  as  to  its  possible  use,  a  full 
knowledge  of  the  actual  effects  of  firo  is  of  groat  importance. 

The  Station's  program  of  fire  studies  includes  three  phases:  fire 
behavior,  effects,  and  silvicultural  use.  Studies  of  forest-firo  behavior 
have  boen  undertaken  primarily  to  establish  a  basis  for  the  development  of 
methods  of  rating  fcrost-firQ  d-mgor,  and  have  led  to  the  preparation  and 
adoption  of  a  fire-danger  meter  for  the  longleaf- slash  pine  type.  Other 
stu'^.ies  ha-/e  ^conoemcd  me-ohods  of  improving  the  present  firo-dnngor  rating 
system,  During  19A1>  such  a  study  was  made  on  a  National  Forest  ranger 
district  in  Alabama  and  showed  significant  diffcrenco)S  in  fire-danger  rating 
depending  on  the  location  of  the  instruments  used  in  the  study.  This  indi- 
cates the  irapcrtanoo  of  properly  planning  the  number  and  location  of  firo- 
daogor  rating  stations  for  protected  forest  aroas. 

In  the  field  of  firo:  affects,  where  major  Station  emphasis  is  being 
placed,  19A-1  showed  three  definite  accomplishments:   (1)  A  series  of  daiaage 
appraisal  tables  for  use  on  the  National  Fc rests  and  on  State  protected  areas 
in  the  South  wore  developed  in  cooperation  with  the  Appalachian  Station  and 
Region  8,  Those  tables  should  give  more  realistic  and  cninparable  appraisals 
of  forest-firo  damage  througliout  the  South.   (2)  The  results  of  5  years  of 
study  of  controlled  burning  on.  the  Palustri  s  Experimental  Forest  gave  a  •basis 
for  accurately  appraising  the  benefits  to  longleaf • pine  reproduction  of  using 
firo  in  seedbed  preparation,  so  as  to  obtain  fully  stocked  longleaf  pine 
stands,   (3)  Analysis  of  data  from  the  Roberts  Plcts  at  Urania  vns  completed 
for  the  25-year  period  since  the  plots  were  established.  This  longleaf  pine 
stand  has  been  protected  from  grazing;  port  of  it  has  been  burned  annually 
whereas  fire  has  boon  completely  excluded  from  the  remainder.  Results  show 
that  longleaf  pine,  once  it  is  established,  can  survive  annual  burning, 
although  ivith  considerable  loss  in  volume  growth  during  the  earlier  years. 

Through  its  fire  studios,  the  Stotion  aims  to  provide  the  basis  for 
determining  the  value  of  fire  protection  and'  the  possibilities  of  the  intelli- 
gent use  of  fire  in  southern  silviculture.  ■  ' 
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Artificial  Regeneration 

A  oomprehensive  forest-planting  program  is  an  important  part  of  the 
efforts  to  increase  the  general  productivity  of  southern  forest  lands.  It 
is  estimated  that  at  least  10  million  acres  of  southern  forest  lands  are  so 
denuded  of  tree  growth  that  artificial  reforestation  must  bo  resort od  to  if 
these  areas  are  to  become  productive  within  a  reasonable  period  of  time.  An 
approximately  equal  area  of  worn-out  or  already  abandoned  cultivated  land  is 
estimated  to  be  in  need  of  planting  to  southern  pine.  In  addition,  there  is 
a  much  larger  acreage  of  forest  lands  with  stands  so  thin  or  made  up  of  such 
inferior  tree  species,  such  as  scrub  oak,  that  ext;msive  planting  operations 
seen  desirable.  Finally,  under  intensive  forest  management,  planting  is  often 
raorej  desirable  than  waiting  many  years  for  natural  reproduction  to  become  es- 
tablished. 

Approximately  20  forest  tree  nurseries,  operated  principally  by  public 
agencies,  are  situated  in  the  Lower  South,  and  are  producing  more  than  120 
million  trees  each  year.  In  terms  of  public  expenditures  and  in  public 
interest,  the  production  of  nursery  stock  ranks  high  among  southern  forestry 
activities.  The  Southern  Station  has  conducted  seed,  nursery,  and  planting 
studies  ever  since  the  first  years  of  its  establishment.  As  a  result  of  its 
findings  in  this  field,  the  Station  has  made  many  worth-while  contributions, 
particularly  during  the  period  of  rapid  expansion  occurring  in  the  last  decade. 
Although  carried  only  as  a  one-man  regular  research  project  at  the  Station,  the 
accomplishments  in  the  field  of  seed  collection  and  treatment,  nursery  practice, 
and  planting  techniques  have  been  so  productive  that  the  Station  has  maintained 
leadership  in  this  field. 

Even  though  nursery  stock  is  now  produced  successfully  in  most  parts  of 
the  South,  and  the  majority  of  plantings  are  considered  successful,  many  losses 
still  occur  because  of  faulty  handling  of  seed,  lack  of  information  as  to  best 
nursery  practices,  and  inadequate  information  on  the  choice  of  proper  specios 
and  planting  techniques  in  field  operations.  The  Southern  Station  receives 
numerous  requests  for  information  in  these  fields  and  is  repeatedly  urged  to 
conduct  further  investigations  in  all  phases  of  artificial  reforestation* 
Although  many  of  these  requests  represent  genuine  needs,  inadequacy  of  funds 
and  personnel  has  pemitted  meeting  only  the  few  having  most  general  and  wide- 
spread applicability. 

Many  Station  investigations  in  this  field  involve  relatively  long-time 
studios  which  are  only  now  beginning  to  bear  fruit.  For  example,  a  study  to 
determine  the  effect  of  geographic  source  of  seed,  started  in  1926,  yielded 
some  interesting  and  valuable  results  in  194^1,  In  those  15-yoar*old  loblolly 
pine  plantations,  trees  grown  from  seed  collected  locally  were  20  percent 
taller,  25  percent  larger  in  diameter,  and  showed  20  to  50  percent  less  in- 
fection from  rust  canker  than  treses  grown  from  seed  of  the  isone  species  ob- 
tJiined  several  hundred  miles  away.  Further,  evidence  was  found  that  success 
or  failure  in  a  plantation  may  depend  more  upon  invisible  qualities  in  the 
planting  stock,  presumably  imparted  by  the  soil  conditions  in  the  nursfery, 
than  on  outward  appearances  such  as  are  determined  through  empirical  grading 
rules.  This  indicates  the  great  impolrtance  of  selecting  superior  nursery 
sites  and  in  maintaining  them  at  a  high  level  of  productivity.  Spacing  studies 
started  in  1926  showed  in  19-'.- 'l  that  the  coirmonly  used  spacings  of  6x6  Jind  8x8 
feet  for  slash  and  loblolly  pines  do  not  cor.ipletely  utilize  the  site  during 
this  first  15-yGar  period  and  -chat  closer  spaoings  are  therefore  desirable. 
Such  findings  will  result  in  many  changes  in  present-day  planting  practices, 

*   ■  •       ' '  ' 
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Most  of  the  Station* s  work  in  this  field  has  been  concontratOvl  on 
pinQ  land  probloms.  Only  rocontly  has  it  been  possible  to  coraraonce  studies 
of  artificial  I'eforestation  vdth  hai'dwood  species,  Cottonwood  appears  to  bo 
ono  of  the  most  promising  for  the  bottom-land  hardwood  region.  During  the 
past  2  yoars  considerable  progress  has  been  made  in  determining  the  best 
methods  of  planting  cottonwood.  It  was  found  that  cuttings  must  be  i^lanted 
prior  to  the  beginning  of  the  growing  season  to  bo  successful*  Also,  competi- 
tion of  native  vinos  and  weeds  is  so  severe  that  at  least  ono  cultivation  or 
release  is  essential  during  the  first  growing  season.  Wild  seedlings  soom  to 
offer  some  advantages  over  cuttings. 

By  such  current  contributions  the  Station's  forest-regeneration  program 
is  aiding  greatly  to  improve  forest  productivity  on  the  most  neglected  forost 
lands  of  the  South. 

Naval  Stores 

OnJ  of  the  oldest  and  most  important  forest  industries  in  the  Lower 
South  is  the  naval  stores  industry.  This  industry,  which  produces  practically 
all  of  the  rosin  and  turpentine  used  in  this  country  and  in  normal  times  a 
large  part  of  that  used  abroad,  is  confined  to  30  million  acres  of  the  longloaf- 
slash  pine  type  in  the  Southeast,  the  center  of  the  industry  being  in  southern 
Georgia  and  northern  Florida,  Nearly  two-thirds  of  the  rosin  and  turpentine 
now  produced  in  this  region  is  derived  from  the  gum  of  the  living  tree;  the 
distillation  of  stump  and  heart  wood  produces  the  remainder. 

Wasteful  woods  practices  have  long  been  common  in  the  gun  industry. 
Working  of  small  trees,  placing  of  too  many  faces  per  tree,  and  deep  and  wide 
streaking  have  been  everywhere  in  evidence,  all  of  which  has  tended  to  reduce 
the  sustained  gum-producing  capacity  of  the  forests.  The  Station's  early  work 
therefore  was  aimed  to  determine  the  factors  influencing  gun  yield,  including 
the  effect  of  size  of  trees,  depth  and  height  of  streak,  width  of  face,  fre- 
quency of  chipping,  weather,  etc.  The  results  of  this  long- continued  research 
have  been  published  and  given  widespread  distribution  and  their  general  appli- 
cation by  the  gun  naval  stores  industry  during  the  past  two  decades  has  re- 
sulted in  increased  efficiency  of  operations,  greater  returns  to  the  operators, 
and  reduced  damage  to  the  trees  on  which  the  industry  must  depend  for  its  raw 
product.  Although  many  aspects  of  turpentining  practice  have  been  explored, 
the  opportunities  for  further  improvements  through  research  are  almost  un- 
limited. 

The  naval  stores  industry,  along  with  other  forest  industries, ,has  been 
subjecte'l  to  wide  fluctuations  in  demand  and  price  of  product.  The  decade  from 
1930  to  19A0,  for  example,  represented  a  period  of  relatively  poor  demand,  ex- 
cessive production,  and  low  prices.  Stocks  of  turpentine  and  rosin  accumulated 
and  widespread  efforts  were  made,  with  the  support  of  the  Government,  to  curtail 
production.  Since  the  start  of  the  defense  program,  however,  conditions  have 
changed.  Prices  have  risen,  stocks  of  turpentine  have  been  depleted,  and  heavy 
inroads  are  being  made  in  accumulated  rosin  stock,  so  that  :at  present  there  is 
an  impending  shortage  of  fhos:e  materials,  ■  Because  of  their  importattce  in  the 
war  effort,  the  Secretary  of  Agriculture  has  established  ia  quota  of  A50,000 
naval  stores  units  (one -unit  equal s' ono '^O-gal Ion  barr<Sl  of  turpenti-Ao 'and 
3-1/3 -"barrels  .^E^osin)  for  19^2,  an  increase  of  165,000  units'  over  1941 -produc- 
tion. To  meet  this  increased  quota  in  the  face  of  a  possible  labor  shortage 
will  require  a  high  degree  of  cooperative  effort  in  the  industry,  and  the  as- 
sistance of  many  agencies,  including  forost  research, 
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Two  recent  Station  studies  promise  important  contributions  to  the 
problem  of  inci»easing  production.:  The  one  of  most  immediate  application 
is  that  of  chemical  stimulation.  Following  the  1 >ads  of  European  investi- 
gators, the  Station  in  1937  began  a  study  of  the  effect  on  g\;m  yields  of 
applying  certain  chemical  reagonts  to  freshly  cut  streaks.  Results  to  date 
indicate  that  slash  pine  responds  remarkably  well  to  certain  chemicals  whereas 
longleaf  pine  thus  far  has  shown  almost  no  stimulation.  As  much  as  50  percent 
increase  in  yield  has  been  obtained  from  slash  pine  using  a  AO  percent  solution 
of  sulphuric  acid.  Since  over  50  percent  of  the  trees  operated  arc  slash  pine, 
the  use  of  this  method  on  a  largo  scale  vjould  help  greatly  towards  mooting  in- 
creased war  needs.  However,  difficulties  arc  anticipated  in  obtaining  early 
and  widespread  adoption  of  such  a  new  and  revolutionary  technique.  To  Qot   the 
maximuia  effect  it  is  necessary  to  discover  a  mothod  of  stimulating  yields  from 
longleaf  as  xvell  as  slash  pine.  To  that  end,  additional  studies  and  field 
tests  arc  fully  justified  and  urgently  needed. 

Tlio  second  recent  Station  investigation  promises  greatly  increased 
naval  stores  yields,  and  perhaps  may  rovolutioniztJ  forestry  practice  in  the 
naval  stores  region.  Ov.^r  a  period  of  many  years  Station  studios  have  shown 
that  curtain  individual  trees  produce  much  greater  q.uantitios  of  gum  than  do 
other  trees  of  the  same  species,  size,  and  groivth  rate.  The  ability  of  these 
trees  to  produce  unusual  quantities  of  gum  is  perhaps  hereditary.  If  it  were 
possible  to  propagate  such  highly  productive  trees,  gum  yields  might  be  doubled 
or  trebled.  To  speed  up  the  process,  the  Station  is  attempting  tc  find  a  means 
of  successfully  rooting  slash  pine  cuttings.  Although  this  has  ncjver  before 
been  accomplished,  unusually  promising  results  already  have  been  obtained,  by 
carefully  controlling  environmental  factors  and  by  the  use  of  certain  hormone 
and  nutritional  treatments.  Many  obstacles  must  bo  overcome  before  practical 
methods  of  vegetative  propagation  are  an  accomplished  fact,  including:   fl) 
identification  of  stock  known  to  bo  inherently  highly  productive  in  gum  yield; 
(2)  development  of  propagation  methods  applicable  to  such  stock;  and  (3)  ex- 
tension of  laboratory  methods  to  practicol  and  economical  field  operations  on 
a  large  scale.  In  tho  last  quarter  century  the  application  of  research  along 
these  lines  has  had  a  truly  revolutionary  effect  upon  the  production  of  planta- 
tion rubber. 

During  19A1|  manuscript  reports  on  the  value  of  the  advance  streak  and 
on  chipping  specifications  for  young  vigorous  slash  pine  were  prepared.  The 
recommendations  they  contain,  if  adopted,  will  further  incruase  the  productive- 
ness of  naval  stores  operations.  Im   articl  ;  on  frequency  of  chipping,  submit- 
ted for  publication  in  19^1#  also  adds  knowlodge  to  this  subject. 

Although  research  in  gum  naval  stores  yields  and  extraction  practices 
is  highly  important,  the  gum  naval  stores  industry  can  oe  helped  in  other  ways 
by  ferest  research.  The  future  of  this  industry  is  dependent  not  only  on  effi- 
cient gum  extraction  processes  but  also  upon  over-all  forest  management  to 
perpetuate  the  supply  and  provide  moximuia  returns  from  ail  forest  products  of 
which  naval  stores  is  but  one.  The  future  naval  stores  forest  will  yield  not 
only  income  from  gum,  but  a  substoiitial  and  possibly  greater  income  from  other 
forest  products.  The  forest  landowner  in  the  naval  stores  belt  is  confrcntod 
by  many  current  forestry  problems  such  as  ]iow  to  build  up  understocked  stands, 
how  to  thin  young  slash  pinCj  and  how  to  rec'ucc  hazard  from  fire.  The  answers 
to  these  and  many  other  questions  dealing  m.th   forost  management  are  being 
currently  sought  on  the  Station- s  Olustee  Experimental  Forost  near  Lake  City, 
Fla»  Het»e  an  experimental  management  plan  is  being  put  into  operation  vrfiich 
eventually  will  indi  late  the  pattern  for  successful  forost-managomont  practice 
for  the  naval  stores  "belt, 
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Can  we  expect  southern  farm  woodlands,  which  comprise  fully  30  percent 
of  the  forest  acreage  of  the  regionj  to  contribute  significant  quantities  of  • 
forest  products  for  war  use?  VJhat  potential  contributions  can   these  faim 
woodlands  make  to  the  general  farm  economy  during  the  post-war  period?  An 
answc3r  to  these  two  important  questions  is  indicated  in  recant  Station  studios 
of  farm  woodlands  in  Washington  Parish,  La,,  and  Horapstead  County,  Ark,,  in  co- 
operation with  the  Bureau  of  Agricultural  Economics,  Soil  Conservation  Service, 
and  tho  rospootivo  State  Agricultural  Experimont  Stations,  Dot orrni nations  wore 
made  of  volumes'  of  saw  timber,  pulpwood,  and  othor  forost  products  on  farm 
woodlands,  growth  of  timber,  quantities  of  timber  products  used  on  farms  and 
sold,  market  outlets,  and  prices  received.  This  was  follovjod  by  an  evaluation 
of  the  present  and  potential . contributions  of  typical  small  farm  woodlands  to 
tho  general  farm  economy  in  tho  areas  studied.  Tho  findings,  published  in 
19^1,  pointed  out  the  practicos  required  for  good  forest"  management,  including 
probable  yields,  costs  and  returns,  vnA   tho  size  of  tho  farm  woodland  that 
could  hi   worked  per  family  during  time  unemployed  in  farming.  Tho  studies 
showed  that  properly  managed  farm  woodlands  can  contributtj  significantly,  to 
present  needs,,  and,  during  tho  post-war  period,  can  contribute  .an  important 
part  of  the  total  farm  income,,  ,  .  , 

..■  i,  .     .  ■  ; :     Economics  of.  Private  Forestry 


■"•"•■  ;  How;  to  moot  wartime  ,■  demands  for  pssontial  forest  products  and  'at.  the 
same  tino  assure  continuous  suppliers  for  futurO  years  is  a  vital  prcbloin  cbn- 
f renting  owners  of  southern  forost  lands.  Approximately  93  pi^-rc'ent  of  those 

"lands:. is  in  private!  ownership.  How  to.  manage  those  forests  to  obtain  greatest 
con titLUoua 'yields- of  most,  valuable  and  essential  products,  and  hdw  to  log  and 
mill 'most 'Off icient.ly,  are,  c.f  great  importanco  to  lumber,  pulp,  and  other' 
companies,  now  turning  out.  large  quantities  of  \Arar  m.atorials,  •  '.: 

.A.  '  '  '  ■  '  '"  ^  '       ■  .        .  '         ■    '  '  ■  .  ' 

To  answer  such  questions,    the  Southern  Station,'  on  its  Crcaset'6  SxpDri- 
merital  Fcre:s1;.  in  southeastern  Arkansas,  ,is  determining:      (1)    th'->  relative  costs 
and  returns  from  harvesting  trees  for  sdwlogs,   pulpwood,   posts,    ami  other 
forest  products, ,  singly  or. in  oonibi nation;    (2)    the  size  and  age  at  which  threes 
become  financially  nature. for  each  of  the.se  products;    (3)    offoct  of  stockihg, 
cutting  cycles,   and  intensity  of  selective  cutting  upon  grov;th  rate,  yields, 
costs  of  logging,    and  costs  and  returns;    (4)    desirable  logging  methods; "(5) 
costs  and  returns  from  various  pruning,,  thinning,   ond  improvement  '^-^utting 
practicos;    (6)    effect  of  road  type  and  spacing  upon  costs  of'  truck  logging; 
and   (7)    effect  of  controlled  burning  upon  reproduction,   grii^wth,  yiulds,'and 
costs  and  returns.     These  studies  have  shown  that  light  cuts  af  frequent  ' 
intervals  yield  profitable  returns,   improve  th-.i  growing  stock  both  in  quantity 
and  in  quality,   increase  volume  growth,   and  decrease  logging  c.:)Sts  over  those 
of' clear-cut  methods.,  The  first  draft  of  a  comprehonsiye ,  report- ^overj-hg  many 
of  those  findings,  entitled  "Financial  .i^ispocts  of  Seloetive, putting  in' second- 
growth  shortleaf  and  loblolly  pine,"  was  completed  in  I94I.      '        ' 

Tho  Crcssett  Experimental  Forost   is  visited  each  year  by  hundreds  of 
lumbermen,   pulpwc>od  operators,   and  other  timberland  owners  and  foresters  from 
all  parts  of  tho  country.     Many  cf  the  results  and  practicos  developed- on  this 
Exporinontal  Forest  have  been  adopted  by  private  -wners.     Tho  continuation  of 
these  studios  is  of  great  importance  to  the  development   cf  good  forestry 
practices  on  many  millions  of  acres  of  southern  forest  land, 
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Industrial  foTostry 

About  60  porccnt    (75  riillion  acros)    of  the  forost  land  in  tho  Lower 
South  is  in  tho  hands  of  industrialists  :ind  private  owners  othor  than  fr.rmors. 
In  1938,   th3  Unitod  States  Forost  Sorvico  estinatod  that  more  than  13  million 
cf  those  acres  vraro  boing  managed  with  tho  objective  of  ooiitinuous  production. 
Since  then,   tho  pulp  and  paper  industry  alono  has  increasad  its  ownership  undor 
planned  management  to  ovor  3  million  acres  In  this  rogion  and  covcral   addition- 
al lumber  companies  have  adjusted  their  cut  to  correspond  to  tho  yield  of  thoir 
forests.     Ai-tcgether,   it  is  estimated  that  more  than  100  technically  trained 
foresters 'are  now  employed  in  tho  Lower  South  by  private  companies, 

A  recent  Station  study  of  a  large  number  of  forest- land- owning  o.;mpanies 
revealed  that  those  wliose  sole  purpose  is  tho  production  of  raw  forost  products 
are  spending  more  than  12  cents  an  acre  annually,   on  th.::  average,   for  manage- 
ment activities,   including  fire  protection.     Several  luraber  companies  with  plans. 
for  continuous  production  arc  spending  only  about  5  cents  an  aero  annually  for 
management.     Othor  companies  have  been  unable  to   sec  thoir  v;ay  clear  to  adopt- 
ing continuous  production  as  a  goal  owing  to  the  lack  of  forest  resources 
(brought  about  by  excessive  cutting  in  the  past)    or  to  tho  pressure  of  hoavy 
indebtedness.     Although  most  of  tho  latter  malco  little  or  no  outlay  f'-r   laud 
management,   many  spend  up  to  4  cents  per  acre  annually,   largely  for  firo  pro- 
tection on  immature  stands  on  cut-ovor  areas.     Many  forost  lanO.cxvnors,  of 
course,   spend  nothing  for  protoction  or  manageraent. 

Many  of  the  technical  foresters  employed  by  lumber  arid  pulp  ccmpanics 
will   join  tho  active  services  and  their  going  may  cause  some  disruption  to 
tho  sustained-yiold  plans  of  their  companies.     Many  of  tho  pl.ans  vjhioh  have 
been  adopted,   however,  will  be  executed  by  those  v;ho  stay  at  horn'').     Price 
restrictions  and  increased  taxes  may  rosult  in  a  reduction  of  for est -management 
expenditures,  with  a  consequent  slowing  up  of  ijrogross  in  industrial  forestry 
under  the  pressure  of  war  demands.     On  tho  other  hand,   frrost  owners  and  in- 
dustries that  produce  forest  material  throughout  tho  South  arc  enjoying  higher 
prices  now  than  at  any  time  in  tho  last  decade  and  many  of  them  may  bo  oxpoctad 
to  invest  in  timberl.jidr?     ff;r  continued  production — the  owner  because  of  renewed 
faith  in  tho  profits  to  be  had  and  tho  wood-using  industries  to  assure  them- 
selves cf  future  raw  material  supplies.  1 

Forest  Taxation 

The  forest  tax  problem  in  tho  Lower  South,  while  difficult  of  solution, 
can  be  simply  stated— in  situations  v^isre  tr?.xes  take   such  an  undue  portion  of 
forest  income  as  to  threaten  the  inherent  value  of  the  property,  thoy  should 
bo  reduced.     Othervd.so  ovmers  will  tend  to  "cut  out  and  got  out,"  tho.  land 
will  revert  to  the  ^-ublic  through  tax  dcjlinquoncy,   ,and  forest  resources  will 
bo  wantonly  exploited. 

Til©  questions  requiring  determination  ara:      (l)  wharo  do  those  crjnditions 
exist?  and  (2)  vrtiat  are  the  solutions?     Current  Station  work  in  this  field  in- 
cludes (i)   a  deterriiiLation  cf  current  levels  and  recent  trends  in  tax  per  aero 
of  forest  lar.d  and  timber  in  each  State  of  tho  Lov;er  South,  of  which  Louisiana 
was  completed  in  1941|   and  data  foy  Alabama  and  Mississippi  v;ere  brought  up  to 
date;  and   (2)   assistance  to  those  States  desiring  advico  or  detailed  studios  in 
forest  tax  legislation  araondmont  or  reform,     Tiiis  project  should  be  of  great  im- 
portarice  in  the  post-war  poriod  when  private  forestry  dovolopment  will  fool  the 
let- down  from  a  war- stimulated  market  and  will  r-3quire  a  sound  tax  structure  to 
continue  on  a  profitable  basis. 
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Among  the  many  large  demande  the  war  and  defense  programa  have  placed 
upon  southern  forest  resources  is  the  huge  quantity  of  southern  pine  usod  far 
oantonments,  which  haTe  sprung  up  overnight  in  evory  southern  State;  the  Army 
iias  reserved  several  hundred  thousand  acres  of  forest  land  for  manouvers  and 
bombing  areas;  pulp  and  paper  companies  havo  exceeded  normal  plant  capacity 
to  meet  increased  demands;  and  the  need  for  naval  stores  and  othor  forast 
products  has  grown  tremendously. 

What  effect  will  war  demands  have  on  southern  forest  resources?     One 
of  the  responsibilities  of  the  Forest  Survey  is  to  estimate  annually  tho  net 
»ffoct  on  tho  forest  resources  of  increases  duo  to  growth  and  tho  dccroasos 
duo  to  mortality  and  cojnmodity  drain.     Such  oatinates  have  boon  made  and  pub* 
11  Shed  for  each  year  since  the  survey  made  Its  first  inventory,  and  were  cujv 
r^atly  revised  for  1936»  1937,  and  1938;  data  are  now  bein^  worked  up  for  X9J9 
and  X940.    A  canvftss  of  forost-products  manufaoturos  foo:*  19A1»  in  cooporatlc«i 
with  tho  Bureau  of  the  Census,  will  start  shortly.     Iffhen  the  cut  for  the  last 
two  y^tufB  has  been  doterminod  and  compared  with  calculated  growth  and  mortality, 
it  will  be  possible  to  dotomiin<?  the  trond  of  dofoaso  and  war  demands  On  the 
Rowing  stock  in  the  Lowor  South.    Preliminary  figures  indicate  that  liiil*  the 
effect  of  the  extraordinary  wnr  drain  will  be  felt  more  heavily  in  ifowt  «»*-. 
tioae  than  in  others »  the  Lower  South  as  a  whole  has  as  yot  s«fforo<J  jiP  %t» 
reparable  inroads  in  ite  total  growing  stodk.     Ilier©  can  be  no  doubt^  howivor, 
that  in  soap  sections  tho  supply  of  gawlog-sizo  timber  h!l6  b^n  6ub^aot<2d  to 
eiieU  heavy  ovorcutting  that  a  decade  and  more  must  elapse  bafore  the  dcsna^s^  oan 
be  repaired  and  tho  normal  tiaiber^-producing  capacity  restored.    It  would  bo 
highly  doflir^bl©  if  heavy  war  ordere  for  lumber  and  other  foroet  produots 
could  be  so  allocated  ajs  to  avoid  serious  ovorcutting  in  local  gltuetlon*. 

Aa  the  Uaitod  States  goes  further  into  a '♦var^icw     oo^osdlV^I  tho  ^UiwUoa 
driaea,  whether  lumber  production  will  actually  aecline  aa  It  w  4«»riM$  IfoqrXd 

War  I  b«oowse  of  the  rocraitaiQnt  of  loggers  and  sawyers  far  m»  S0W4»«,  90» 
striction  of  rssidential  building,  price  restrictions  oausttjfi  lUsttot^lCWl  fltf  JUillB, 
and  transportation  difficulties.     Or  will  we  find  that  deiMHJll  v«ili  ^tqplBQA  VXid 

forests  suffer  additional  deterioration?     \Ajhatever  the  ansv<«r,   OtCP  for^ft  TO* 
Sourco  must  make  a  full  ocntribution  not  only  to  tho  winning  of  thia  war  but  to 
"tha  winning  of  tho  poaco"   that  follows.     Intolligont   allocation  Of  the  demands, 
however,   oould  waixl  off  serious  ovorcutting  in  areas  where  the  IlTelihood  of 
communltios  is  dependent  upon  maintonanco  of  tli^  forest  growing  sto«J?t     Forest 
Survey  data  could  well  bo  used  for  this  purpose. 

Land  Uso  and  Resourco  Planning 

Tho  incidence  of  the  present  war  together  v;ith  the  recollootion  of  the 
distressing  aftornath  of  the  last  war  gives  emphasis  to  tho  nocos^ty  for 
national,  rogional,  and  coajnunity  resource  planning.     The  Southern  Station  has 
a  largo  and  growing  responsibility  in  such  planning  activitl^as  in  its  afegjon. 
Much  of  this  work  is  centered  in  the  Station's  Forest  Survey  activities.     Since 
1930,  th«  Station  has  made  the  first  authoritative  appraisal  of  the  Lower 
South »s  forest  rescuroes  and  has  gathered  a  great  deal  of  other  information 
basic  to  planning  for  maximum  usefulness  of  the  rogion*s  chief  rosourco-p^ 
ite  forests. 
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National  and  roeional  reciourco  planning  includes  at  leist  three  wide 
fiolds.     In  order  of  urgency,   they  arc: 

(1)  Planning  for  the   efficient,    speedy,  and  oconorlcal  filling  of  v;ar 
needs  for  forest  products— such  as  construction  material  for  cnntonir.ontrj,  v7aro- 
houses,   and  other  military  structures;   material   for  military  and  naval  equip- 
ment, wood  for  charcoal  rjid  explosives,   turpentine  and  rosin  for  v;ar  uses,   etc, 

(2)  Planning  for  the  post-war  period  in  which  the   forest  must  fill  a 
major  rolo  in  supplying  ravj  natorial  of  all  kinds  to  moot  dammed-up  oivilion 
needs  and  to  offer  an  opportunity  for  the  employment  of  millions  of  men  mobil- 
ized from  the  armed  services  and  the  war  industries.     Such  plarjiing  must  pro- 
vide for  industrial  development  and  utilisation  as  well  as  for  an  extonr.-ive 
rehabilitation  of  the  forest  itself  which  must  inevitably  suffer  from  the 
overcutting  and  hasty  exploitation  of  the  emergency  period. 

(3)  Long-range  planning— looking  far  beyond  the  immediate  war  and  post- 
war period  and  designed  to  bring  the  Suuth'^  forests  into  full  production  of 
both  rav;  material  and  finished  goods  and   to  integrate  this  increased  yi'.dl  and 
manufacture  into  the  everyday  economy  of  the  region.     Such  plans,   too,  must 
provide  for  the  building  up  of  an  ample  reserve  of  growing  forest,   in  excess 
of  anticipated  current  needs,  to  moot  th<;  necessities  of  future  periods  of 
emergency. 

Station  personnel  and  facilities  are  already  engaged  to  a  consid;':rable 
extent  in  all  throe  of  these  phases  of  planning  activity,  working  in  close  co- 
operation with  committeoB  of  th<5  Urated  States  Department  of  Agriculture,   the 
National  Resources  Planning  Board,  State  Planning  Boards,  State  Agricultural 
Planning  Comiiu.ttces,   and  with  the  -administrative  office  of  the  Forest  Sc^rvice 
at  Atlanta*     Much  greater  activity  in  this  respect  is  anticipated  in  19^2, 

FOREST  INFLUENCES 

It  is  the  responsibility  of  forost-influoncos  research  to  determine 
the  basic  principles  of  watershed  management,   including  the  methods  of  handling 
forest  lands  or  manipulating  watershed  cover  so  as  to  conserve  and  properly 
utilize  soil  and  water  resources  for  maximuin  human  benefit.     The  need  for  basic 
information  of  this  kind  in  planning  comprehensive  land-use  prc'grrms,  such  as 
those  formulated  in  the  Dopartiaent  of  Agriculture's  flood  control  surveys,   is 
urgent.     It  is  particularly  unfortunate,   therefore,   that  studies  of  the  many 
critical  \ifat8rshod  problems  in  the  Lower  South,  particularly  viiare  forestry  is 
the  dominant  land  use,  could  not  have  been  begun  many  years  ago.     Because 
forost-influoncos  investigations  can  make  large  potential  contributions  to 
post-wax  planning  studies  and  to  other  long-rango  conservation  progrruns, 
these  studies  should  bo  given  high  priority,  even  in  the  face  of  curtail- 
ment or  postpcnoireerd;  of  itemj  proj  Totr>d  investigations. 

In  spite  of  curtailments  in  emergency  funds  and  personnel  during  1941, 
substantial  progress  was  made  in  the  Station's  forest-influences  investigations 
under  way  at  the  Irons  Fork  Experimental  Forest  in  western  Arkansas  and  at  the 
Xiiiowalla  Experimental  Forest  in  north  Mississippi.     TI:e  roadbank- stabilization 
studies  sielded  further  results  which  were  put  into  practice  on  the  Ouachita 
and  Ho-lly  Springs  National  Forests,     An  analysis  was  made  of  the  forest- 
influences  problems  requiring  investigation  in  the  Ouachita  Mountain  region, 
and  the  first  draft  of  a  problem  analysis  report  was  prepared.     The  first 
■permanent  stream-paging  installation  on  the  Irons  Fork  Experimental  Forest 
was  almost  completed  during  the  year. 
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and  some  of  the  information  and  experience  from  these  investigations  may  prove 
useful  in  certain  wartime  activities.  In  fact,  information  regarding  the  best 
methods  of  controlling  erosion  on  newly  constructed  roads  has  already  been 
furnished  on  request  to  Army  personnel  charged  with  carrying  on  work  of  this 
kind  at  a  largo  training  camp  in  Mississippi.  Experience  in  the  use  of  vegeta- 
tion for  erosion  control  may  be  of  uso  in  protecting  or  camouflaging  certain 
defense  works  or  industries,  and  represents  a  type  of  service  towards  which 
the  Station's  previous  work  can  make  contributions.  Although  war  needs  for 
such  information  or  services  are  still  somewhat  obscure,  requests  of  this 
nature  will  be  given  first  priority  during  19^2, 

FLOOD  CONTROL  SURVEYS 

The  Department- of  Agriculture's  flood  control  surveys,  vjiiich   have  beeii 
under  way  since  1937,  are  mainly  concerned  with  the  formulation  of  programs  of 
watorflow  retardation  and  soil  erosion  prevention  for  the  alleviation  of  flood 
damage.  During  19^1,  the  Southern  Station,  with  the  assistance  of  representa- 
tives of  the  Soil  Conservation  Service  and  Bureau  of  Agricultural  Economics, 
completed  a  comprehensive  revision  of  the  survey  report  for  the  Little  Talla- 
hatchie River  watershed  in  northern  Mississippi  (867,476  acres)  and  also  com- 
pleted the  field  work  on  a  survey  of  the  Upper  White  River  in  Arkansas  and 
Missouri  {6,214,/^00  acres).  Work  on  the  Yazoo  watershed  survey  in  northern 
Mississippi  (/^, 119,0^0  acres)  was  approximately  50  percent  completed  at  the 
end  of  1941.  The  Station  also  cooperated  on  surveys  of  the  Grand  (Neosho), 
Middle  Colorado,  and  Fourche-petit  Jean  Rivers. 

The  Southern  Station  has  cooperated  since  1937  in  detailed  surveys  of 
11  drainage  basins  and  in  preliminary  exajninations  en  an  additional  id  water- 
sheds. Those  studies  have  been  well  distributed  throughout  the  region,  and  in 
general  have  revealed  that  flood  damages  are  of  considerable  economic  importance 
in  the  great  majority  of  drainage  basins  and  in  no  small  degree  are  the  product 
of  land  misuse  on  the  contributing  watershed  areas.  Flood  problems  arc  known 
to  be  important  in  many  watersheds  not  yet  investigated,  and  a  largo  and  con- 
tinuing program  of  such  studios  therefore  lies  ahead,  if  the  problems  of  flood 
control  are  to  be  adequately  doalt  with. 

Flood  control  investigations  can  contribute  importantly  to  the  solution 
of  critical  post-war  problems.  Various  Federal,  State,  and  local  agencies  are 
already  actively  engaged,  under  the  leadership  of  the  National  Resources  Plan- 
ning Board,  in  planning  programs  of  useful  public  works  designed  to  develop  and 
utilize  wisely  the  Nation's  natural  and  human  resources.  Under  consideration 
are  many  typos  of  projects  to  provide  large-scale  employment  and  serve  other 
useful  purposes  during  the  post-war  period;  however,  in  future  land-use  pro- 
grams to  be  financed  wholly  or  in  part  fyom  Federal  funds,  public  interost 
requires  careful  planning  to  determine  the  economic  worth  of  specific  projects 
i^   ^®™\o^^^®n9fits.  Flood  control  surveys  meet  this  requirement,  since  they 
contribute  definite  plans  of  work  that  have  been  critically  evaluated  to  insure 
that  anticipated  benefits  exceed  costs.  Indeed,  few  types  of  land-use  planning 
provide  such  detailed  programs  of  corrective  action  or  as  complete  an  apnraisal 
,of  economic  returns  as  do  flood  control  investigations, 

1     .The  flood  control  surveys  will  also  doubtless  contribute- to  the  post-war 
Planning  work  through  the  development  of  techniques  that  have  applications  in 
•ana  ciassificati<bh,  hydrology,  watershed  management,  and  other  applied 
cionces.  some  of  these  techniques  should  help  to  develop  and  evaluate 
pocific  projects  in  many  fields  of  resource  planning. 
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Flood  control  surveys  also  contribute  helpfully  to  the  current  war 
effort  through  special  studies  of  critical  areas  where  vital  war  industries 
and  developments  are  subject  to  flood  hazards.  Wherever  new  defense  industries 
and  military  bases  in  the  South  are  menaced  by  floods,  certain  upstream  control 
measures  may  provide  immodiate  benefits.  Special  attention  will  bo  paid  during 
19A.2  to  problems  of  this  nature. 

GQOEERATING  BUREAUS 

Insects  Affecting  Forests  and  Forest  Products 
(Bureau  of  Entomology  and  Plant  Q,uarEmtinQ) 

The  relative  importance  of  insects  that  injure  forests  and  forest 
products  varies  in  different  regions.  In  the  Lower  South,  insects  which 
damage  forest  products  and  forest  plantations  have  created  more  problems 
than  those  injurious  to  standing  timber  or  to  seedlings  in  nurseries.  Of 
special  importance  at  this  time  is  the  control  of  certain  insects  lAiiich 
injure  forest  products  needed  for  national  defense. 

The  Texas  leaf-cutting  ant  found  in  Louisiana  and  Texas  often  kills 
young  pine  seedlings  soon  after  the  trees  are  planted;  Federal  and  State  forest 
services  have  spent  several  thousand  dollars  in  the  last  few  years  in  control 
of  this  insect.  Successful  control  was  obtainel  during  1941  ^Y   applying  methyl 
bromide  at  the  rate  of  1  pound  in  from  1  to  4  ant  tunnels  before  trees  wore 
planted;  the  tunnels  were  loft  open,  and  not  closed  with  earth.  The  cost  of 
this  chemical  was  70  cents  per  pound  and  the  cost  of  its  application  was  about 
one-fourth  of  the  cost  of  applying  narbon  disulfide.  Like  all  other  chomicals 
tested,  methyl  bromide  is  not  effective  during  the  summer  months.  Methyl  bro- 
mide, while  dangerous  if  inhaled,  is  not  as  hazardous' to  use  as  is  the  inflamma- 
ble and  explosive  carbon  disulfide,  and  loss  labor  is  involved.  Experiments 
will  bo  continued  in  194-2  to  find  cheaper  and  more  offoctivo  fumigants. 

The  pine  tipmoth  kills  the  terminal  shoot,  distorts  and  retards  tho 
growth  of  young  southern  pine  trees,  mostly  shortloaf  and  loblolly.  Experi- 
ments have  indicated  that  lAiiile  chemical  control  is  inoffoctive,  silvicultural 
control,  by  tho  use  of  better  grades  of  planting  stock  and  by  planting  on 
better-quality  sites,  will  greatly  reduce  the  injury  and  consequent  loss, 

Lyctus  powder-post  beetles  cause  an  estimated  loss  to  hardwood  lumber 

— »— — — 

and  wood  products  in  tho  United  States  of  at  least  |18,000,000  each  year.  Re- 
search has  shoivn  that  dipping  seasoned  lumber  or  wood  products  for  5  minutes  in 
a  solution  of  5  percent  pentachlorphcnol  and  light  petroleum  fuel  oil  not  only 
kills  these  beetles,  but  prevents  reinfostation;  this  treatment  costs  about  |1 
per  thousand  feet.  This  method  of  control  was  established  recently  at  U.  S. 
Army  arsenals  and  storage  depots  as  standard  practice  for  protecting  gunstock 
blanks,  implement  handles,  wooden  wheels,  and  tent  stakes  from  beetle  attack. 

Termites  cause  annual  losses  in  the  United  States  estimated  at 
140,000,000.  On  tho  Harrison  Experimental  Forest  near  Saucier,  Miss,,  studios 
arc  being  conducted  to  determine  tho  conditions  of  temperature,  humidity,  and 
ventilation  most  favorable  for  termites  to  construct  their  earth-like  shelter 
tubes,  and  under  conditions  similar  to  those  found  in  damaged  buildings,  A 
laboratory  technique  is  being  developed  to  give  quicker  results  in  testing  the 
relative  value  of  different  types  of  metal  and  other  termite  shields  to  deter- 
mine the  most  effective  typo  of  s^iiold  and  the  entomological  principles  which 
influence  their  effectiveness  under  actual  service  conditions. 
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Cocperation  on  defense  vrork.     As  a  part  of  the  count ry-mr^e  defense 
prograirTin  19/^l,   architects,   project  managers,   and  .krmy  and  Navy  officials 
were  informed  of  the  most  effective  methods  of  termite-proofing  the  foun.dations 
of  cantoniaents  and  defense  housing  in  the  Southern  States.     Tests  of  chemical 
soil  poisons  to  protect   the  foundations  of  buildings  and  of  preservatives  for 
the  control  of  tarrnites  attacking  vrood,    plyv/ood,   and  fibr.o  boards  arc  being 
m.ado  currently.     Special  efforts  vdll  be  made  in  1942   to  cooperate  vrith  national 
defense  agencies  on  the  war  effort. 

Diseases  of  Forests  and  Forest  Prcaucts 
(Biu^oau  of  Plant  Industry) 

The  Nation's  war  effort,  which  is  making  heavy  demands  on  tlv.  southern 
lumber  industry,   has  omphasizod  the   probl'3m  of  wood  decay.     Most  of  tho  wood 
in  tho  South  now  available  for  war  n>5eds  is  fast-grovra  pin^  sapivood,  relatively 
nondurable  as  contrasted  with  tho  slower-grovv^n  heartwood  previously  cut  from 
original-growth  timber  stands. 

Surveys  ar j  under  way  in  tho  Lower  South  to  detormino  tho  provalonco  of 
decay  and  tho  influence  cf  house  design  and  ccnstruction  on  wood  decay.     De- 
fense housing  projects  in  T-;xas,   Louisifina,    and  Ivlississippi  were  inspected  in 
19A1  to  determine  decay  hazard.     In  order  to  determine  the  minimum  foundation 
venti].ation  neoded  to  prevent  dofjay  in  buildings,   extonsivo  studios  of  wood 
and   soil  moisture  content  under  buildings  vrero  begun.      Tliose  indicate  that 
substructure  wood- moisture  content  is  more  elosely  correlated  with   soil 
moisture  under  the  building  than  it  is  v;ith  tho  amount  of  ventilation. 

Present  stnnds  of  tho  four  commiOn  southern  pine  species  arc  largely 
fast-grov;ing  second  growth,   relatively  free  from  the  hecrtrots  that  wf=jre 
prevalent  in  the  virgin  forest.     Hov;over,   certain  diseases  formirly  unimportant 
have  in  recent  years  b  3<50!fio  increasingly  sorious.     Outbre-'kc  cf  one  of  th.;go 
diseases,  caused     by  a  rust,   Gra.nar t i a' ii  f us i f orm- j ,  hav  •>  been  noted  vzith  increas- 
ing frequency  in  tho   southern  portion  of  the  Lrvjt;r  South,   oast  of  the  Missis- 
sippi Pliver.     Part  of  the  increase  in  this  disease  probably  can  be  laid  to  the 
natural  invasion  by  loblolly  -'nd  slash  pines  of  extensive  areas  originally  in 
longleaf  Jliio.     Loblolly  a:id  slash  pines,  v-'hioh   ire  important  in  planting 
progrcjns,   are  very  susceptiblvj  to   infection  by  thi::  disease,  which  alternates 
during  its  life  cycle  on  pines  and  oriks.     Furthermo^'e,   the  prevalence  of.  cluar 
cutting  in  the  longleaf  pine  regie n  and  protoctirn  from  fire  during,'  the  last 
decade  have  favored  the  development  C)f  oaks,  v-.hich  prior  to  logging  existed  as 
shnabs  in  the  understory  of  the  longleaf  forest.     The  extension  cf  tho  rust- 
susceptible  loblolly  end  slash  pines  to   areas  wCiere  ooks  are  abundant  no  doubt 
has  favored  tho  rapid  increase  of  tho  disease.     Also,   unrocc'gnized  rust  irifec- 
tions  o",curring  whil  .  seedlings  were  still  in  th..^  nursery  have  boon  found  re- 
sponsible for  serious  losses  after  the  treos  have  b  jcn  planted  in  tJK)  field. 
Although  spraying  of  nursery  stock  at  the  W.  ViT.   Ache  nursery  in  Mississippi 
in  1940  indicated  successful  control,    spraying  at  the  sa^iK^  nursery  in  19A-1 
indicated  little  benefit  from  such  treatment.     Direct  measures  to  control  tho 
rust   under  forest   conditions,    sueh   as  eliminating  oaks  and  pruning  cut  cankers, 
are  usually  impractical.     Survoys  of  the  rust  on  slash  and  loblaliy  pine  are 
b.jing  made ■  to  determine  how  these  pines  can  be  safw^ly  grown  in  relation  to  tho 
ccncent rations  of  the  alternate  oak  host;   also,   hoxv  a  raixturo  of  slash  and  Icb- 
l;aiy  pines  affects  .the  rust  hazard  to  tho  ■  slash  pino.     P'^riodic  exam  nations     , 
of  specific   trees  arc  being  made  to  provide  a  continuous  r-ocorl  of  tlio  course 
of  the  disease. 

-16- 
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omphasis  on  tholr  raiatlon  to  war  noads* 

gorestBl  ology 
(Fish  ojid  Wi3:31'ifo  SorvicoJ 

Tho  rolation  ,of  birds  and  rodents  to  the  natural  rogonoration  of  long* 
loaf  pin©  conttnuGs  to  bo  on  important  problem  on  millions  of  acros  of  under- 
stocked cut-over  Icngloaf  pine  lands  in  tho  Lower  South.     Evon  in  yoars  v^n 
there  is  a  very  good .  Iqnglenf  seed  crop,  relatively  few  new  seedlings  become 
established.     Studios  have  been  under  way  for  several  years  to  ascertain  the 
cause  for  this  condition,  and  how  it  can  be  remedied.     Preliminary  investiga- 
tions showed  that  rodents  were  a  minor  factor  in  the  destruction  of  longleaf 
pine  seed,  but  that  certain  birds  (blackbirds,  mourning  doves,  quail,  and 
mcadowlarks)  wore  largely  resp<:«\sib^o.    Experiment f  are  under  way  to  determine 
what  silvicultural  practices  will  prevent  the  ravages  of  these  birds. 

The  effect  of  fire  in  this  connection  was  given  primary  consideration 
in  19A1»     Plots  vr&TQ  established  on  recent  burns,  and  q  careful  check  was  made 
of  the  destruction  of  seed  by  Dioumtng  doves  and  meadowlarkSf     Attempts  were 
made  to  correlate  natural  seeding  at  different  tines  after  firo.s  with  seeding 
on  unburned  areas.     Seasonal  plontixigB  wore  undertaken  to  compare  r()sults  ob- 
tained in  the  late  winter  and  early  spring  with  those  obtained  in  tho  late  fall, 
It  was  found  that  birds  were  attracted  to  recent  burns,  and  that  longleaf  pine 
seed  was  almost  entirely  destroyed,  Irrcepecjtive  of  tho  season  of  planting. 

This  study  will  bo  continued  along  similar  lines  on  tho  Harrison  Experi- 
mental Forest  in  Mississippi  and  on  tho  Olustoe  Experimental  Forest  in  Florida. 
Attempts  will  be  made  to  devise  methods  whoroby  bird  depredations  can  be  elimi- 
nated.    It  is  also  planned  to  make  a  study  of  the  wild  turkey  on  the  DoSoto 
National  Forest,  to  obtain  information  on  its  life  higtory,  natural  encaaioa, 
food  preferences,  and  moans  of  Inoreasing  its  present  numbers. 
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TT^^JEOTY- SECOND  AI'I^njAL  REPORT 
SOimlRN  FOREST  EXPEr'ii.IENT  STATION 

IIvfTRODUCTION 

In  this  war  year,  the  usual  form  of  annual  report  for  this  Station 
has  been  abandoned.  Instead,  a  very  brief  resumsl'  of  achievements  for  19A-2 
is  being  made,  sumraarizing  the  correlation  of  the  Station's  work  with  war- 
time problems.  Many  regular  research  projects  have  been  shelved  temporarily 
or  placed  on  a  maintenance  basis;  new  war  projects  have  been  started.  The 
importance  of  planning  for  the  post-war  period  has  not  been  overlooked  as 
the  Station  anticipates  taking  an  active  part  in  preparing  for  a  constructive 
southern  forestry  program  after  the  v;ar.  The  current  research  program  is 
organized  to  give  practical  results  of  imm.-idiate  wartime  value,  and  also 
to  prepare  for  the  future  peace. 

As  with  most  organizations,  tho  Station  has  folt  the  effect  of  loss 
of  manpower  to  the  war  effort.  By  the  end  of  19A-2,  18  of  its  mombors  wore 
serving  with  the  armed  services  and  21  more  had  transferred  to  civilian  war 
agonal OS, 

In  May  19A2,  the  Navy  commandeered  the  Station's  officj  quarters  in 
the  Federal  Building  in  Now  Orleans,  necessitating  a  move  to  the  Standard 
Oil  Building,  about  2  miles  from  the  canter  of  tovm.  Field  work  other  than 
that  carried  on  for  the  War  Production  Board  is  now  concentrated  at  a  few 
experimental  forests;  active  work  on  the  Chawalla  and  Harrison  Experimental 
Forests  in  Mississippi,  and  on  the  Hitchiti  in  Georgia,  has  been  terminated 
for  the  duration  of  the  war.  Two  of  the  three  units  makiniP;  up  the  Palustris 
Experimental  Forest  in  Louisiana  have  been  taken  ever  by  the  Army,  one  for  a 
cantonment  sitD  and  the  other  for  an  artillery  range.  The  Crossett  Experi- 
mental Forest,  however,  v/as  enlarged  in  March  19-^2  by  1,800  acres  leased  from 
the  Crossott  Lumber  Co,  The  harvesting  of  forest  products  from  the  Olustec 
Experimental  Forest  required  in  the  various  studies  is  being  facilitated 
through  tv;o  cooperative  agreements,  one  covering  the  sale  of  naval  stores, 
and  the  other,  pulpwood  and  other  forest  products. 

Th  )  Station  has  curtailed  its  publications  and  during  19A2  put  out 
but  two  Occasional  Papers  and  one  Survey  Release.  Southern  Forestry  Notes 
were  discontinued  with  the  October  194-2  issue.  Nevertheless,  numerous  Station 
articles  wer..  printed  in  forestry  and  lumber  trade  journals  during  the  year. 
A  list  of  publications  appears  at  the  end  of  this  report. 

In  addition  to  carrying  on  its  own  war  projects,  the  Station  has 
cooperated  with  numerous  war  agencies  by  furnishing  services  of  its  trained 
staff  as  well  as  in  an  advisory  capacity.  Station  men  have  served  on  certain 
State  end  local  USDA  war  boards,  and  on  State  and  regional  land-use  and  post- 
war planning  committees.  The  Station  has  furnished  assistonco  to  war  agencies 
in:   (1)  devc;loping  cork  oak  plantations  in  the  region;  (2)  planting  of 
kok-saghyz,  the  rubber-bearing  Russian  dandelion;  (3)  freeing  air  fields 
from  undesirable  vegetation;  (A)  camouflaging  air  fieldS'  and  other  military 
installations;  (5)  measuring  infiltration  rat  ;s  of  soils  in  connection  vath 
the  drainage  of  airfield  sites;  (6)  increasing  production  of  meat  and  dairy 
products  from  forest  lands  to  help  meet  wartime  demands;  (7)  securing  informa- 
tion bearing  on  priority  requests  for  logging  and  milling  equipment;  (8)  ob- 
taining better  fire  protection  on  critical  areas;  and  (9)  an  extensive  series 
of  surveys  and  investigations  in  cooperation  mth  the  YJar  Production  Board  in 
forest-products  supplies. 


Major  program  emphasis  during -1942  was  giv^jn  to  two  projects: 
(1)  gathering  information  on  supplios^  ^production  and  roquiromonts  of  forest 
products,  and  dotorraining  causos  and  romodios  for  dolays  or  handicaps  to  pro- 
duction; and  (2)  methods  of  incroasing  the  production  of  tho  critical  war 
materials  turpontino  and  rosin. 

FOREST-PRODUCTS  gllRVEYS  ■F0R.,.1HE  WAH  PRODUCTION  BOARD 

During  1942,  most  of  the  manpower  of  i the  Division  of  Forest  Economics 
and  Forest  Survey  was  devoted  to  forest-products  surveys  for  tho  VJar  Production 
Board,  These  surveys  includod  the  preparation  of  tho  following  reports  for 
each  of  8  Southern  States:   (1)  a  monthly  report  of  lumber  production;  (2)  a 
quarterly  report  of  lumber  stocks;  (3)  a, quarterly  report  on  factors  affecting 
lumber  production;  and  (4)  a  poriodic  report  of  the  status  of  log  inventories. 
In  addition,  special  requests  involved  the  follomng:  •'  (1)  a -study  of  pulpwood 
production,  timber  supplies,  and  transportation  and  equipment  difficulties 
affecting  present  and  future  production  of  pulp  and  paper  products;  (2)  a 
study  of  the  possibilities  of  manufacturing  woodon  .rosin  barrels  in  the  naval 
stores  bolt  to  replace  stool  barrels  now  commonly  used  for  packaging  rosin; 
(3)  a  brief  survey  of  tho  outlook  for  package  veneers  with  which  to  meet  the 
needs  of  fruit  and  vegetable  packaging  in  the  South;  (4)  a  number  of  spot 
surveys  of  equipment  needs  at  individual  lumb-.r-prcducing  plants;  and  (5) 
two  special  reports  on  the  status  of  log  inventories. 

Preliminary  to  the  surveys  and  studios  mentioned  above,  data  on  forest 
area  and  volume  and  on  estimate  of  the  1941  lumber  cut  v;ore  assembled  for  each 
of  the  600  counties  in  tho  Station's  territory. 

The  forest-products  surveys  are  being  conducted  in  cooperation  with 
Region  8  of  tho  Forest  S-rvico,-  the  Tennessee  Valley  Authority,  and  two  lumber 
associations — Scutliern  Pin-;  Assooiaticn  and  Southern  Hardwood  Producers, 
After  devising  an  adequate  sampling  system,  70.0  mills  distributed  through 
all  parts  of  the  region  end  r .^presenting  8  different  size  classes  vjero  seloctod 
as  a  basis  for  gathering  monthly,  quarterly,  and  other  periodic  estimates.  Of 
these  sample  mills  500  are  visited  each  month  and  the  others  are  contacted 
through  the  lumber  associations.  .  ■ 

The  Station  cooperat.jd  with  the  Bureau  cf  the  Census  in  its  annual 
canvass  of  lumber  production;  all  Census  returns 'from  over  7,000  mills  passed 
through  this  office  for  editing  .before  going  to  the  Bureau,  In  March  1942, 
on  tho  basis  of  data  from  1,300  identical  mills,  tho  Station  made  a  prelimi- 
nary estimxate  of  production  that  was  used  by  all  interested  agencies  pending 
the  final  results  of  'the  canvass. 

INCREASING  NAVAL  STORES  PRODUCTION 

Chemical  Stimulation 

Early  in  1942,  the  Secrv;tary  of  Agriculture  established  a  1942  war  goal 
for  gum  naval  stores  of  450,000  units  (1  unit  equals  one  50-gallon  barrel  of 
turpentine  and  3-1/3  barrels  of  rosin) ,  an  increase  of  58  percent  over  1941 
production.  With  a  grooving  labor  shortage  and  scarcity  of  supplies,  it  was 
apparent  that  difficulty  would  be  encountered  in  obtaining  this  level  of  pro- 
duction. Station  studies  promised  substantial  aid  in  meeting  this  war  neod. 


Experiments  which  had  been  under  way  for  several  years  in  the  use  of 
chemicals,  to  stimulate  gum  flow  from  tarpentine  strealss  seemed  to  offer  the 
best  promise.  These  experiments  had  shown  that  application  of  40  pyrcent 
sulphuric  acid  solution  to  the  freshly  cut  streak  increased  gum  yields  as 
much  as  60  percent  on  slash  pine.  .Although  no  similar  stimulation  was 
obtained  for  longleaf ,  it  vras   felt  that  further  experimentation  might 
yield  a  chSKiical  treatment  effuctivo  on  both  pines. 

Three  lines  of  approach  were  tried  during  19/+2:   (1)  2^  different 
chemicals,  in  various  concontrations,  wore  tested  on  about  1,000  experimental 
trees;  (2)  in  oooporation  with  the  A.A.A.  Naval  Stores  Conservation  Program, 
pilot  plant  tests  were  conducted  on  20  commercial  operations,  using  a  i^O   per- 
cent solution  of  sulphuric  acid  on  slash  pino;  (3)  a  study  of  the  effects  of 
chemicals  on  the  physiology  and  anatomy  of  turpentin'-d  trees  vjas  started. 

It  was  found  that  applications  of  sulphuric  acid  incr-jas.j  the  period 
of  gum  flow  to  2  weeks  or  more-  as  compared  v/ith  a  nermal  of  2  days  for  usual 
chipping  methods.  Chipping  every  other  week  and  applying  sulphuric  acid 
gave  approximately  as  much  yield  on  both  slash  and  longleaf'  as  did  the  usual 
weekly  chipping  practice  without  acid.  Such  usi  of  chemicals  offers  great 
possibilities  for  mainbainnng  raval  rtoros  production  under  rapidly  diminish- 
ing euppli'^js  of  exporiennbd  chipping  labor.  .     -   . 

Caustic  soda,  one  of  the  new  chomicals  tested,  appeprs  very  promising  on 
both  longleaf  ::nd  slosh  pine  with  rogular  wc  Jkly  chipping.  In  a  preliminary  ex- 
periment, n  25  percent  rjolutien  of  this  chemical  gave  118  percent  more  gum  than 
the  check,  A  moro-  comprohonsive  experiment  started  in  midseason  gave  40  percent 
more  gum.   Caustic  Ecoa  t^e.;r  s  to  have  a  cumulative  jffijct  on  gu:a  pvC'] action,  and 
for  a  full  season  yi  ;ld  increases  in  excess  of  40  percent  seem  probable. 

The  pilot  plant  tests  using  40  p'^raent  sulphuric  acid  applied  weekly 
gave  an  average  of  25  percent  increase  in  yields  for  the  first  4  months  of 
thu  1942  season.  Some  of  these  tests  showed  yields  up  to  60  percent  over 
the  check. 

Recommendations  for  1943  practices  have  been  pr..;pared  for  the  use  of 
the  industry.  Whore  labor  shortages  are  pressing,  the  40  percent  sulphuric 
acid  treatment  applied  biweekly  is  r^'^ooirmiended.  Whore  the  labor  supply  is 
sufficient,  weekly  chipping  and  application  of  a  25  percent  soltition  of 
caustic  soda  is  recommended. 

Arrangements  have  boon  mado  to  t^st  both  of  these  treatments  on  a 
pilot  plant  scale,  as  a  part  of  the  I943  A. A. A..  Naval  Storoc  Cons'^rvation 
Progrojti.  The  use  of  caustic  soda  will  be  raoro  fully  explored  in  the  1943 
recearch  progron..  Other  tieatme.its  suggested  as  a  r.;sult  of  the  fui.daiaontal 
investigations  will  also  be  therougi-ily  tested. 

Pi'O pagat ion  "gxperlm.jpt  s 

Propagation  of  superior  yielding  trees  rs  c  means  of  increasing  naval 
stores  production,  a  project  initiated  in  September  1941,  mado  remarkable  ad- 
vances during  1942.   After  an  extended  search  throughout  the  naval  stores 
region  'n  on  attempt  to  isolate  superior  parent  stoek  for  propagation  purposes, 
8  unusually  high  yiolding  trees  w;re  selected.  These  tro  ;s  were  found  to  pro- 
duce from  2  to  3  times  as  much  gur/i  as  ordinary  trees  of  similar  rdze  and  de- 
velopment growing  nearby.  Plans  are  to  use  them  as  a  source  of  material  for 
propagation. 
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Mature  cuttings  of  slash  pine  were  successfully  rooted  in  1942.  As  far 
as  is  knovm,  this  is  the  first  time  that  this  class  of  material  has  been  suc- 
cessfully rooted.  The  techniques  used  vjere  essentially  new  in  tree  propagation 
work,  consisting  of  the  use  of  high- pressure  sprays  over  nursery  beds  exposed 
to  both  full  sunlight  and  partial  shade.  ThQ  environiiient  needed  to  propagate 
this  class  of  stock  has  been  largely  defined.  A  critical  current  problem  is 
to  control  stem  rot  which  frequently  spreads  following  the  establishment  of 
roots. 

Experiments  v/ill  be  continued  to  perfect  the  rooting  technique  so  that 
large-scale  production  of  superior  planting  stock  v;ill  be  f oasiblc. 

HIEPARING  FOP.  TIIE  F03T-lJm   T^PIOD 

During  the  post-war  period,  tho  South  will  doubtless  face  many  oconomic 
and  social  problems  wiiich  commonly -follow  a  great  world  conflict.  A  basic  re- 
quirement is  that  all  able-bodied  persons  must  bo  provided  with  gainful  work 
in  order  to  avoid  wholosalo  un^mployTnent ,  disastrous  shifts  in  population, 
dissipation  of  natural  resourcos,  and  other  phases  of  an  economic  depression. 
Underlying  tho  objective  of  full-scale  employment  after  tho  war  is  the  need 
for  increased  industrial  enterprises,  which  will  neossitatc;  a  rehabilitation 
of  th'.i   soils,  forests,  and  other  resources  on  which  industry  must  subsist. 
When  the  war  ends,  none  of  the  South' c  major  resources  will  bo  more  in  need 
of  rehabilitation  than  will  its  forests,  since  an  exorbitant  wartime  drain  is 
steadily  depleting  available  wood  supplies.  Furthermore,  the  South  has  fallen 
far  short  of  attaining  full  production  from  its  forest  lands,  even  in  peace 
times. 

.  In  order  to  make  ready  for  post-war  adjustments,  local  and  regional 
plans  aimed  at  forest  rehabilitation  must  bo  prepared  and  bo  properly  coordi- 
nated with  agricultural  and  industrial  development  plans.  These  forest  re- 
storation plans  must  prescribe  tho  measures  required  to  put  forest  lands  in 
productive  condition;  furthermore,  they  must  appraise  tho  cost  and  the 
economic  justification  of  these  measures. 

During  19A2,  tho  Station  made  substantial  contributions  to  tho  solution 
of  post-war  problems  in  several  specific  ar^as.  A  report  on  the  Little  Talla- 
hatchie drainage  basin  in  Mississippi,  which  recommends  a  com.prehensive  forestry 
and  agricultural  program  in  aid  of  flood  control,  was  compluted,  A  similar 
study  for  the  watershed  of  the  Yazoo  River  upstre?jn  from  Yazoo  City,  Miss., 
has  also  been  substantially  completed.  In  cooperation  with  tho  National  Ro- 
sources  Planning  Board,  a  proliriiinary  plan  \;e3   pr-pared  for  restoring  to  full 
productivity  tho  39  million  acres  of  commercial  forost  land  in  tho  Arkansas- 
Red  River  oasin  in  Arkansas,  Missouri,  Louisiana,  Oklohoma,  and  Texas. 

Other  Station  work  in  1942  included:   (1)  the  maintenance  of  research 
records  doomed  essential  to  current  and  post-war  needs,  and  (2)  the  preparatior 
of  several  articles  and  manuscripts  containing  information  of  value  to  the  v;ar 
effort  and  to  post-vjar  planning.  These  vjritings  covered  such  subjects  as  prun- 
ing of  southern  pine;  loblolly  pine  reproduction  in  central  Alabama;  effect  of 
source  of  loblolly  pine  sqoA   on  plantation  development;  planting  and  management 
of  Cottonwood;  of  foots  of  fire  on  longleaf  pine  ectablistimont ;  southern  pine 
volume  tables;  forest  resources  of  Alabama,  Georgia,  and  Louisiana;  fores.':  tree 
seed  (part  of  a  United  States  seed  manual);  first  draft  of  a  comprehensive  r-.viu- 
graph  on  longleaf  pine;  final  revision  of  a  manuscript  or  tho  financial  aspecbF 
cf  selective  timber  management  in  shortleaf  and  loblolly  pine. 
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COOEERATING  BUREAUS 

Insocts  Affecting  Forosts  and  Forost  Products 
(Bureau  of  Entomology  and  Plant  Quarantino) 

Ot  special  importanco  at  this  timo  is  tho  control  of  insocts  v/hich 
injure  forest  producjts  noodod  for  tho  war, 

Lyotus  powdsr-post  bootljs  causo  an  ostimatod  loss  of  at  loast 
$13,000jt)b'0  d'ach  yoar  to  south ofiT  hardvraod  liunbor  and  wood  products.  Wood 
of  high  starch  content  (cak,  ash,  pecan),  with  racisturo  content  ranging  from 
6-32  porcont,  is  most  susceptible.  Specifications  wore  prepared  for  tho 
Treasury  Department  requiring  that  susceptible  hrrdvncd  lumber  bo  chemically 
dipped  to  prevent  Lyctus- infested  lumber  from'boing  exported. 

Termites  cause  annual  losses  in  tho  United  States  estimated  at 
$A-0 , 000 , 000 .  Studies  are  under  vray  in  southern  Mississippi  to  determine  the 
conditions  of  temperature,  humidity,  and  ventilation  most  favorable  for  termit 
to  construct  their  oarth-like  shelter  tubes,  under  conditions  similar  to  those 
found  in  damaged  buildings.  Tests  of  tho  relative  value  of  different  types  of 
metal  and  ether  termite  shields  to  dcteriaino  the  most  effective  type  of  shield 
and  the  entomological  principles  which  influence  their  effectiveness  under 
actual  service  conditions  have  be.jn  completed,  and  tho  findings  will  soon  be 
published. 

Cooperation  in  the  war  program.  As  a  part  of  the  country-wide  war 
program,  architects,  housing  project  managers,  and  Array  and  Navy  officials 
in  the  South  wore  advised  as  to  the  most  effective  methods  of  termite-proofing 
the  foundations  of  cantonments  and  war  housing  projects.  Tests  of  chemical 
soil  poisons  to  protect  the  foundations  of  buildings  and  of  preservatives  for 
the  control  of  termites  attacking  wood,  plywood,  and  fibre  boards  are  continu- 

Diseases  of  Forests  and  Forest  Produ«;ts 
(Bureau  of  Plant  Industry) 

The  regular  forest  pathology  program  vjas  confined  to  certain' phases  of 
tho  building  decay  and  pine  rust  projects  having  an  important  bearing  on  post- 
war problems.  Most  of  tho  19^2  effort,  however,  was  directed  at  problems  re- 
lated to  the  war.  Chief  riiriong  these  was  a  search  for  new  chemicals  or  now 
chemical  mixtures  that  ';ould  be  uso'-' ,  if  necessary,  for  controlling  stain  in 
seasoning  lumber  to  replace  or  reduce  tho  amounts  of  the  standard  stain-control 
chemicals  where  shortages  ^'re  critical.  Several  new  chemicals  appear  promJLsinr 
but  further  testing  is  needed  before  these  can  be  recomiuendod  for  commercial 
use.  It  vjas  also  found  that  the  concentrations  of  tho  puonolio  and  mercuric 
dips  could  be  reduced  to  about  one-fourth  the  usual'  concentration  by  tho  addi- 
tion of  10  lbs.  of  borax  or  22  lbs.  of  soda  per  50  gallons  of  solution,  without 
seriously  reducing  their  effectiveness, 

Tho  staff  participated  in  a  nation-wide  survey  of  decay  occurrence  in 
boats  and  aircraft.  Samples  of  southern  oaks  were  collected  for  a  study  of 
durability  for  use  in  boat  construction. 
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Forost  BiDlogy 
(Fisli  aiid  V/ildlifo  Servico) 

Activities  for  1942  woro  matorially  curtaiiod  due  to  transportation 
diffioultios.  No  novj  projects  woro  started,  but  ostablishod  plots  on  the 
Harrison  Experimental  F.'jrest  were  maintained.  Field  vjork:  consisted  primarily 
of  studios  of  bird  life  distribution  in  southern  Mississippi.  Special  field 
trips  vjoro  nado  to  Newfoundland  and  Mexico. 

ruBLic/jiONS    .  ■„ . 

"Jan.  1,  1942  -  Dec.  3i,  1942 

-  Infiltration  as  affo-ited  by  forost  floor.  Proc.  Soil 
Sci.  Soc.  6:  430-435.  1941. 

~  The  use  of  fire  in  the  flatv;oods  of  the  Southeast, 
Jour,  Forestry  40  (2):  132-I33.  Feb.  1942. 

-  Extra  dollars  from  farm  forests.   Chapter  in  "Farm 
Adjustment  Opportunities  in  Wash:'ngton  Parish,  '  • 
Louisiana,"  by  K.  L.  Bachman  'and  R»   J.  Saville, 

U.  S.  D.  A.  Bureau  of  Agr.  Econ.  and  Louisiana 
Experiment  Station.  Pages  46-6O.  May  1942. 

Brinkman,  K.  A. ,     -  Natural  reproduction  of  pines  in  east-central  Alabama, 
and  Swarthout,  P. A.   Ala.  Agr.  Expt.  St a.  Cir.  86.   12  pp.  1942, 


Arend,-  John  L. 
Bickford,  C.  A. 
Bond,  W.  E. 


Bull,  Henry 
Burleigh,  Thom.as  D. 


and  Lowery, 
George  H. ,  Jr. 


and  Lowery, 
George  H, ,  Jr. 

Coremello,  P.  J, 


Craig,  R.  B. 


-  How  much  profit  in  pruning  old-field  loblolly  pine? 
South.  Lumberman  I65  (2081):  229-232.  Dec.  15,  1942. 

-  A  new  barn  swallow  from  the  Gulf  Coast  of  the  United 
States.  La.  State  Univ.  Occasional  Papers  of  the  Mus. 
of  Zoology  No.  11.  Pages  179-183.  Mar.  4,  1942. 

-  An  inland  race  of  Ster-na  albifrons.  La.  State  Univ. 
Occasional  Papers  of  the  Mus.  of  Zoology  No.  10. 
Pages  173-177.  Mer.  4,  1942. 

-  Notes  on  the  birds,  of  southeastern  Coaliuila.  La, 
State  Univ.  Occasional  Papers  of  the  Mus.  of  Zoology 
No.  12.  Pages  135-212.  Mar.  4,  1942. 

-  Carpet  grass  sod  on  forest  roads.  AT-FA  Jour.  4  (5):  12^ 
Feb.  1942.  Naval  Stores  Rev.  51  (47):  4.  Feb.  21,  194^. 

-  Forest  management  research  in  the  Southeast.  Jour. 
Forestry  40  (2):  I38.  Feb.  1942. 

-  Mississippi's  forest  bank  account.  South.  Lumberman 
165  (2081):  211-212.  Dec.  15,  1942. 

-  Taxes  on  forest  property  in  nine  selected  parishes  of 
Louisiana,  I937-40,  in  nine' counties  of  Alabama,  1937-41. 
and  in  seven  counties  of  Mississippi,  1936-41.  Occasier- 
al  Paper  No.  101.  Southern  Forest  Expt,  St a.  23  pp. 
May  15,  1942. 
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Curry,  John  R, 


Deiniaon,  E.  L. 


-  Fast  growing  trees  raake  profits  after  ].6  inches  diametei 
Forest  Farmer  1  (8):  1.  May  19-^2. 

-  War  goals  and  naval  stores  research,  3"our.  Forestry 
UO   (9):  735-736.  Sopt.  19A2. 

-  Forest  raw  materials  of  Louisiana'.  Chapter  in 
"Resources  of  the  Nevv'  Orleans  Region  Available  for 
Chemical  and  Allied  Industries,"  NwW  Orl.Qns  As^cc, 
of  Comuaerce.  Pages  56-67.   19/^2. 

-  Our  forests  and  the  future.  Arkansas  Farmer  UU   (12):  8. 
Dec.  1942. 


-  Periodicity  of  forest  fires  in  the  South.  South. 
Lumberman  I65  (20S1):  220-222.  Dec.  15,  1942, 

-  Research  aids  to  southorn  forestry.  Jour.  Forestry 
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WffiNTY-TiaRD  AIIl^IUAL  REPORT 
•■   '  •■..-■—   ^r^h■>   SOUTHERN  FOREST  EXPERIMMnTT.  STATION 

».••'•-'■        '.0'       ■-  INTRODtJCTIOISr-     '''  "  '  •    .- 

During  19A3>  the  Sout'hern  Station  continued  to  focus 'its  attention  on  meeting 
wartime  needs.  Normal  forest  research  activities,  already  greatly  curtailed, 
were  kept  to  the  minimum  necessary  for  essential  maintenance  of  going  research 
projects  and  planning'for  the  post-war  period.'  • 

Most  of  the  personnel  in  forest  economics  and  forest  survey  have  been  engaged 
in  gathering  for  the  war  agencies  essential  information  on  current  requirements, 
production,  available  supplies,  and  consumption  of  forest  products.  This  infor- 
mation is  needed  in  developing  and  controlling  the  war  production  programs,  and 
is  financed  in  part  by  the  .War. . Production  Board.  ...  ,  . 

In  the  field  of  forest  management,  major  efforts'havc  boon  directed  to  methods 
of  increasing  the  production  of  gum' naval  stores.-  The  output  of  turpentine  and 
rosini  basic  materials  in  the  vrar  oconomy,  has  boon  steadily  decreasing  since 
Pearl  Harbor.  Chemical  stimulation  of  naval  stores  timber  offers  promise  for 
increasing  gum  production  and  this  lead' is  being  followed  actively  at  the 
Station's  Lake  City,  ?la. ,  branch,  as  one  means  to  the  end  of  preventing  the 
supplies  of  these  strategic  materials  from  declining  even  further. 

Forest  influences  investigations,  which  had: bben .oinder  way  at  the  Station  since 
1929jj  were  closed  down  entirely  in  19A-3*  Flood  control  surveys  also  were  sus- 
pended "for  the  duration  of  the  v;ar,  following  completion  of  a  report  on  the  Yazoo 
drainage  basin  in  Mississippi.  '  -    ■ 

4-      ■ 

One  now  and  important  activity  was  initiated  during  19A3»  Recognizing  the  im- 
portance of  southern  forest  land  in  the  production  of  beef  cattle,  Congress  for 
the  first  time  appropriated  funds  to  start  a  small  research  project  of  beef 
cattle  production  in  Louisiana.  In  addition  to  the  long-time  benefits,  this 
project  has  the  immediate  "aim  to  increase  meat -production  during  the  war  by 
developing  improved  practices  on  forest  ranges. '  '   ' 

Further  reduction  in  regular  Station  funds  and  loss  of  personnol  to  the  armed 
services  necessarily  have  handicapped  continuity  and  officioncy  of  Station  out- 
put. Also,  'in  August  194-3.  the  Station  again  was  forced  to -seek  now  office 
quarters  and  is  "now  located  in  City  Park,  about  3  milos  from  the  business 
center  of  New  Orleans. 

This  report  gives  highlights  of  the  most  important  Station  activities  during 
19/^3.  No  effort  is  made  to  cover  in  detail  ^each  of  the  various  projects  under  • 
way  or  to  appraise  southern  forest  problems  from  the  standpoint  of  research 
needs.  Such  details  must  await  the  end  of  the  war.  A  list  of  Station  publica- 
tions which  appeared  in  print  during  19A3  is  appended  at  the  jnd  of  the  report. 

INl/ESTI CATIONS  AND  SURVEYS  FOR  WR   AGBI^TCIES 

Dotormination  of  Current  Lumber  Production 

Estimates  of  monthly  lumber  production  of  the  9,000  sawiTiills  in  the  8  States  of 
the  Lov;or  South  were  made  throughout  the  year.  Dependence  was  placed  largely  on 
mail  return^  from  1,100  sample  mills,  followed  by  telegraphic  requests  and  occa- 
sional visits  to'  the  delincTueni  mills.  The  sample  was  stratified  among  mills  of 


all  sizes  from  portable  outfits  cutting  only  50,000  board  feet  a  year  to  the 
large  permanent  installations  producing  more  than  50  million  feet.  Through 
cooperation  with  the  Southern  Pine  Association  and  Southern  Hardwood  Producers, 
Inc.,  reports  of  their  member  mills  were  made  available  for  these  estimates. 

Each  month  an  estimate  was  prepared  showing  total  lumber  production  for  each 
State  by  species,  and  by  large,  medium,  and  small  mill  size  classes,  l^he  proce- 
dure was  set  up  90  that  the  estiniates  for  the  region  as  a  whole  would  have  an 
accuracy  of  within  5  percent.  The  production  figures  have  been  used  by  Govern- 
ment war  agencies  in  determining  policies,  in  the  preparation  of  regulations, 
and  in  the  actual  allocation  of  lumber  by  the  WPB  to  claiming  agencies — Army, 
Navy,  Maritime  Compiission,  lend-lease,  and  other  direct  war  agencies — as,  well 
as 'to.  essential  civilian  use, 

Estimate  of  Lumber  Stocks  on  Hand  at  Mills 

Each  of  the  sample  mills  cooperating  in  the  survey  of  monthly,  lumber  production 
reports  on  the  volume  of  pine,  hardwood,  and  cypress  lumber  in  its  yard  as  of  the 
last  day  of  each  quarter.  These  stock  reports  include  all  lumbet  on  hand,  whether 
produced  by  the  particular  mill  or  purchased  from  other  mills,  whether  rough  and 
green  or  dried  and  dressed,  whether  obligated  or  unobligated.  Tho  data  are  used 
by  the  same  agencies  and  for  the  same  purposes  as  are  the  monthly  lumber  pro- 
duction figures.  ^  •'   '. 

i'    Factors  .Affecting  Lumber  Production 

During  the  year.  Station  men  visited  hundreds  of  mill  operators  and  workers 
throughout  the  region  to  discuss  with  them  their  problems  of  maintaining  or 
increasing  production,  to  get  their  viewpoint  on  present  and  future  conditions 
in  the  industry,  and  their  reaction  to  various  regulations,  including  ceiling 
prices  and  market  controls.  This  information  has  formed  the  basis  for  quarterly 
reports  on  factors  affecting  lumber  production.  These  reports  discuss  such  , 
factors  as  the  supply,  quality,  and  stability  of  labor  in  the  woods  and  mills, 
availability  of  logging  and  milling  equipment  and  parts,  relationship  of  costs 
of  production  to  ceiling  prices,  weather  conditions,  timber  availability, 
markets,  and  other  factors.  Such  reports  help  to  direct  policies  of  the  War 
Production  Board,  Office  of  Price  Administration,  and  other  war  offices,  to  . 
aid  the  Timber  Production  War  Project  and  other  field  agencies  in  their  attack 
on  various  problems,  and  to  keep  the  members  of  the  industry  posted,  all  to  the 
end  of  maintaining  an  adequate  flow  of  lumber  to  the  war  effort. 

Cooperation  on  Lum^ber  Census 

The  Station  received  and  edited  12,453  mill  Census  lumber  production  returns  of 
which  68  percent  were  obtained  in  the  field  by  Station  men.  As  a  result,  the 
Bureau  of  the  Census  probably  has  the  most  accurate  census  of  lumber  production 
ever  made  in  the  South.  Accurate  Census  figures  of  lumber  production  are  basic 
to  an  understanding  of  the  industry  and  are  particularly  essential  during  war- 
time. 

Keeping  the  Forest  Survey  Up  to  Date 

Owing  to  shortages  of  personnel  and  other  disturbances  caused  by  the  war,  the 
job  of  keeping  the  forest  survey  up  to  date  has  fallen  behind.  At  the  samo  time, 
the  need  for  information  as  to  the  current  supply  of  timber  in  the  Lower  South, 
for  both  war  and  post-war  planning,  has  become  acute.  To  meet  this  situation 
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it  was  necessary  to  design  a  streainliued  method  of  applying  growth  and  drain 
to  the  forept  invento,rieq,  estajolished  by  the  survey  and  thus  to  brin£  the  ,  , 
statistics*  forward  kl.th  sufficient  accuracy  to  serva  the',  emorgoncy.  \  This  was 
done  and  gave  prGliminary,  figi^r^s  of  board- foot  g'rov.'th,  drain,  "end  resulting 
growing  stocks  up  to  January  1.,  19.'+3,  for- each  ofi/tjie.' 8, .States  in  the  Lower 
South.  The  calculation  of  prolirninary  data  coveringVcutjic-foot  growth,  drain, 
and  grovdng  stock  was  started  towards  the  end  of,  1%3,  but  v411  not  be  completed 

until  sometime  in  19A4«  .     "  "i'  "  ''     .     ... 

•■■'''■•••■  \ 

Other  Investigations' '    ' 

Dur.ing  19A-3j  ^^  number  of  special  studies  and  rpports  wore  made,  to  guide  wartime 
policy-making. in  Washington.  Among  these  were:   (1)  a  determination  of  the  dry- 
kiln  capacity  of  all  the  plants  in  operation  in  the  Lower  South;  (2)  a  survey  of 
the  rosin-barrel  situation  to  discover  the  extent  to  v;hich  wooden  barrels  could 
be  substituted  for  metal  packages;  (3)  a  survey  of ' the  veneer  package  situation 
(a  diversion  of  veneer  to  vjar  uses  threatened  tlie  supply  of  packages  for. fruit 
and  vegetables);  (4)  estimate  of  fuelvjood  requiro3,onts  and  fuolv;ood  supplies; 
(5)  survey  of  stocks  at  retail  lumber  yard^  in  the  region;  (6)  computation  of 
volume,  quality,,  and  distribution  of  certain  critically  needed  species. 

ClfflMICAL  STIKTULATION  TO  INCREASE  NAVAL  STORES  PRODUCTION 

Turpentine  and  rosin,  coj.imonly  known  as 'naval  stores,  enter  directly  into  the 
production  .of  such  war  materials  as  shrapnel,  -vvatorproofing  for  tents,  insulatic 
.for  ships,  smoke  screens,  smokeless  powder,  and  anti-fou]ing  paint  for  the  Navy; 
they  are  used  also  in  the  manufacture  of  other  essential  i:oms,  including  variou 
chemicals  and  drugs,  plastics  and  adhesives,  synthetic  rulbor,  insecticides, 
linoleum,  matches,  paint,  varnish, ' lacquer,  paper  and  paper  size,  printing  ink, 
synthetic  camphor,  and  soap. 

Production  of  gum  naval  stores  has  fallen  off  at  an  alarming  rate  during  the  pas 
3  years,  chiefly  because  of  shortage  of  woods  labor.  The  total  output  in  194-2 
was  323,000  units  (a  unit  is  50  gallons  of  turpentine  and  1,400  pounds  of  rosin) 
as  compared  to  a  war  goal  of  450,000  units  sot  by  the  Secretary  of  Agriculture 
for  that  year.,-  1943  production  probably  did  not  exceed  290,000  units,  or  far 
below  the  goal. of  350,000  units.  The  statistical  situation  in  rosin  is  alarming 
Lend-lease  requirements  alone  arc  estim.ated  to  equal  or  exceed  existing  Govern- 
ment stocks.  The  outlook  for  1944  is  definitely  pessimistic. 

Chemical  stimulation  of  gum  yields  seems  to  offer  the  most  feasible"  solution  to 
the  production  problem.  E-arly  in  1942,  the  Southern  Station,  anticipating  war 
demands,  intensified  its  program  of  research  on  this  method  of  gum  extraction. 
The  best  chemical  treatment  then  available  was  recommended  to  the  industry  and 
tried  for  the  first  time  on  large-scale  operations.  It  consisted  of  applying 
40  percent  sulphuric  acid  once  each  week  to  freshly  bhippod  streaks.  With  this 
method,  commercial  operators  vjore  enabled  to  increase  gum  yields  by  from  20  to 
38  percent,  with,,  ra  corresponding...increase  in  prof  its  of  ;f  rom  |300  to  |850  per 
crop  (10,000  tre(ps)..por  season,.,- r  ',['   .,.,,.  ".".  ''  '•' 

Intensified  research  in  1942  resulted  in  the  development  of  two  now  chemical 
troatmontfi.  ,,One,  a  weekly,  caustic  soda  treatment,  under  commercial  practice, 
gave  yield:  increases  up  to  A.9  percent,  and  additional  net  profits  up'to  $1,200 
per  crop  per  season.  The  chief  advantage  of  the  second  treatment— acid  applied 
every  other  week  , to  biweekly  chipping — was  its  labor-saving  feature.  This  treat 
ment  gives  nofinal  or  better  production  with  half  the' amount  of  labor* 


Another  treatment  developed  in  19^3  shows  even  greater  possibilities.  This 
consists  of  applying  J+O   percent  sulphuric  acid  weekly  to  very  shallow  streaks 
which  remove  only  the  bark  but  do  not  penetrate  the  wood.  On  an  experimental 
basis,,  this  method  increased  gum  yields  from  60  to  75  percent.  IVhen  carefully 
applied  to  timber  of  average  quality,  it  should  increase  yields  by  at  least  60 
percent,  and  profits  by  65  percent.  With  better-quality  limber,  results  should 
be  proportionately  better.  Another  treatment — applying  acid  to  streaks  made 
every  third  waek-- shows  promise  of  approximately  normal  production  with  only 
a  third  of  the  labor^ 

Conservative  estimates  indicate  that  if  chemical  treatments  now  available  are 
applied  to  <,von  a  third  of  the  timber  expected  to  bo  in  production  in  194A-,  the 
goal  of  300.000  ujrdus  can  be  met  in  spite  of  the  increasing  scarcity  of  labor, 
and  a  serious  shortage  of  naval  storos  thus  be  avoidsdc 

Further  rosoarch  may  produce  ovon  bettor  troatmonts  in  tho  future.  Additional 
concentrations  and  combinations  of  chemicals  should  be  tested  to  find  the  most 
efficient  ones  for  industrial  use.  Those  experiments  should  bo  conducted  on-  a 
sufficiently  largo  scale  to  offer  convincing  proof  of  th^ir  possibilities. 

An  equally  important  job  is  the  removal  of  obstacles  to  widespread  use  of  chemi- 
cal treatments  now  available,  including:  (1)  Development  of  satisfactory  equip- 
ment (such  as  an  acid-  and  alkali-resistant  spray  gun)  to  apply  the  chemicals  to 
the  trees.  (2)  Chemical  stimulation,  being  a  new  and  drastic  departure  from  ac- 
cepted practice,  requires  considerable  extension  and  service  work  to  acquaint  the 
industry  with  its  use.  (3)  Some  producers  are  concerned  about  the  long-time  ef- 
fect- of  chemicals  on  tho  health  of  the  trees.  Current  studies  should  be  contin- 
ued, to  detect  possible  signs  of  danger  well  in  advance  of  commercial  practice; 
to  contribute  to  a  bettor  vndorstanding  of  gum  synthesis  and  flow  and  the  effect 
of  chemicals  thereon;  and  to  point  tho  way  to  improved  techniques, 

WAP.TIM3  UVESTOCK  PROD[JCTICN 
ON  FC.ISST  RANOaS  IN  T?J£"  GULF"  AREA  ^  .  / 

The  problem  of  improving  livestock  production  on  fore?5ted  areas  is  important  to 
bettering  rural  conditions  in  the  South.  Increased  prodaotion  of  meat  and  .milk 
will  permanently  benefit  this  region,  both  in  meeting  deficient  di')ts  of  farm 
families  and  in  bettering  incomes.  However,  net  until  I9/.3  were  fvnds  made  ■  .      .. 
available  for  forest  range  research  at  the  Southern  S'^ation.  and.  then  only  a  ; 
limited  amount  was  appropriated  for  studies  in  Louisiana  '  "During  the  last  3- 
months  of  19A-3>  an  extensive  survey  was  made  of  cattle  grazing  on  forest  ranges ...^ 
in  Louisiana;  in  cooperation  with  the  State  Agricultural  Experiment.  Station. 
Early  publication  of  the  results  of  this  survey  is  planned,  and  will  be  aimed 
towards  increasing- meat  production  for  war  needs.  _ 

Preliminary  findings  Were  issued  in  livestock  journals  and  news  releases,  through 
the  Extension  Service,  to  help  meet  the  19/^3  drought- caCised  feed  shortage,  and  to 
reduce  starvation  losses  during  the  critical  19AA.  spring  period. 

Probably  tfet'se-^'faurths  of  the  1,366,000  cattle  and  calves  and  most  of  the  260,000 
sheep  in  Louisiana  obtain' at  least  part  of  their  yearlong  sustenance  from  native 
forage  on  the  l6ilaillion  acres  of  forest  range  in  the  State.  With 'additional  de- 
velopment of  improved  pastures,  the  livestock  population  in  the  State  undoubtedly 
could  be  increased  'on  a  sound  nutritional  basis  by  one- third  within  the  next  5 
years.  Such  a  growth  is  entirely  compatible  with  good  forest  land  management  but 
it  will  require  careful  planning  to  attain  better  seasonal  grazing  of  forest  range 


and  to  provide  adequate  yearlong  nutrition  and  care  of  animals,  particularly 
during  winter,  and  early  spring  when  forest,  forage,  is  at„  a  minimum. 

.Well-majiaged  cattl^p^,  herds  produce"  calf  crops  of  65  to  85  percent,  v;ith  35O-  to 
"A-Op-po'und  calves,  and  annual  death  losses  are  '2.  percent  or,  less,  whereas  poorly 
■managed  operations' have  calf  crops  of ,  o^ly.  30  to  /!^0  percent,  with  250-  to  3OO- 
ppund. calves,,  and  annual  losses' of ,  10,  peTQent  or  more.  Grazing  on  forest  land 
can  provide,  a  .supplemental  inconie  tp,*liel;p. carry  taxes  and'  other  fixed  charges 
an&  also  helps  keep  down'  f;ire  hazard.  ".Furth'ermore,  full'rang'e  utilization  en- 
courages the  spread" of' better  forage  plants. 

One  of  the  most  important  problems  f aci-ng -nisers  of  forest  range  is  the  determi- 
natipn  o.f  the  best  season  to  gra,ze^  c.^ittl^  on  native  forage  as  a  complement  to 
.improved  pastures,  cp.yey  crops,  farm-grown  feeds,  and  purchased  feeds.  It  is 
"planned  to  study  this  problem  on  pine  forest  ranges  in  1%^  through  (1)  determin- 
ing animal' preferences  as  to  plant  species  and  season  of  grazing,  and  (2)  collec- 
tion and  chemical  analyses' of  range  forage  samples  to  determine  seasonal  nutri- 
tive values,     r    -V.   .  .  •• 

'.   .,  ■  '     ,'    ,'.'.."' ^/:  ,,'  '  ',  PRESCRIBED  BURSTING,  ,,  '"'.']       '' 

'An  extended  drought  during  the  19/f2-^3' winter  fire  season,  a  sho'ftage  of  experi- 
enced fire-control  men,  and  over-normal  activity  of  fire-causing  agencies  made 
this  the  most  seripus  fire  season  experienced  in  the  southern  pine  region  during 
the  past  decajje.   Losses"  in  the  longleaf- slash  pine  forests  of  the  Southeast  were 
particularly  geverel  This  is  a, region  where  fire  proiecticn'  during  the  past 
several  years  .has  resulted' in  the  establishment' of  d^nse^  vi  p,()::ous,'  stands  of 
young  sla.sh.pine,  along'with  a  heavy  undergrowth  of  high  inflonmability.  In 
these  stands,  wildfires  burn  Hercsly  and  cause  extensive  damage. 

Fire'.losses  in  1943  reawakened  interest  in  the  technique  of  prescribed  burning — 
the  use  of  fire  to  remove'  the  hazardous  accumulation' of  dead'grass' and  underbrush 
without  appreciable  damage  to  the  timber  stand.  The  Gouthbrn' Station 'has. been 
studying  th6',effect3  of  fire  in  the  South  for  a  groat  many' years, "and 'it  was 
natural  that  many  timber'ovmers  and  managers  should  seisk  advice' from  the  Station. 
To  fill  a '.long-felt  need  the  Station  published  in  August' 19A3  Occasional' Pa^er 
No.  10$",  "The  Use  of  Fire  in  the  Protection  of  Longleg,f ;  and  SlasJi-PinG  Forests." 
This  paper  describes  methods  by  which  a  timber  land  dwher  may  detei'mi-fie '  the  ajjpli- 
cability  of  using  fire  on  his. forest  lan4.  Jt  also  outlines  safeguards  and  de- 
sirable practices  in  the  use  of  fire,  in  the  longlGai;-slasl;i  _types,  *;  '  y^  ;  ';  _  , 

'  '  '"   "■   ■''■''  '         ''MvfflRC^ENCY  RUBBER ' PROJECTS  ''   '  '"!..''...'"'■':.''„,-;',; 

The  Station  contributed  to  the  goldenrod  rubber  project  being  conducted  by  th§ 
Forest  Service  .at  V/aynesboro,  Ga.  The  vjork  consisted  Of  laying  out  and  sarripi'Ing 
plots  to  measure  the  effect  of  soils,  selections  (clones  propagated  vG^etatii^cSly, 
each  from  a  single  original  plant  with  loaves  having  a  high  rubbGr-'Conteht  per- 
cent), density  of  stand, . fertilizer,  class  of  planting  material,  date  of  plant- 
ing, date  of  harvest,  and-  ctiltural  methods  -upon-  thG  yield  of- goldenrod  rubber. 

The  Station  also  assisted  in  designing  the  experimental  sowings  of  Russian/ 
dandelion  (kok-saghyz)  at  Bollo  Glade,  Fla,,*  and  Napoleonvillc,  La. 


,.,,...  .  CORK  OAK.   .,..-.  ^       .,  .  , 

During  19iV3,  "the  Station  also  assisted  in  establishing  a  study  to  determine 
v;hich  national  forest  area  in  the  South  might  ^best  serve  as  a  permanent  source 
of  cork.  Plots  were  established  on  6  national  forests,  embracing  a  wide  variety 
of  soil  and  climatic  conditions,  and  the  effects  of  3  different  seed  sources  and 
2  different  sites  were  tested  in  combination  with  all  6  climatic  and  soil  com- 
plexes. Direct-seeding  was  depended  upon,  but  a  supplementary  study  of  other 
methods  of  propagation  was  made  on  the  Harq;'ison  Experimental  Forest  (f/Iiss.), 
Despite  unfavorable  weather  during  19A3»  results  were  distinctly  encouraging, 

.  •  ■  .  .  FINANCIAL  ASPECTS  OF  INDUSTRY  FORESTOY 

The  economic  studies  which  have  been  un4er  way  on  the  Crossett  Experimental 
Forest  in  southeast  Arkansas  for  several  years  have  become  increasingly  valuable, 
'Information  on  the  dollar s-and-cejits  aspects  of  forestry  will  be  particularly  im- 
portant in  the  .period  immediately  following  the  war. 

In  the  course  of  work  during  19A-3  some  interesting  figures  were  gathered  on  the 
employment  requirements  of  well-managed  timberlands.  There  is  a  certain  amount 
of  forest  work  that  varies  but  little  in  man-hour  requirements  regardless  of 
forest  stocking  or  growth.  The  man-hour  requirements  per  acre  per  year  for  this 
type  of  work  are  as  follows: 

Road  development  and  maintenance  0.5  man-hour 

Fire  suppression  and  prevention  0»A-   '  " 

General  supervision,  marking,,  scaling 0."4    '* 

Equipment  maintenance  and  crew  supervision  .  1.0    " 

Total 2,3  man-hours 

The  man-hour  requirements  for  cutting,  transporting,  and  primary  milling  vary 
with  type  of  product*  These  rates,  .based, on  a  large  volume  of  logs,  pulpwood, 
acidwood,  and  fuelwood,  are  as  follows;  Sawlogs.  31«2  man-hours  per  M  feet. 
International  ^"  scale  of  logs  made  into  finished  liimber;  pulpwood ,  21, 3  man- 
hours  per  standard  cord  of  wood  made  into  kraft  paper,  f.o.b,  car;  acidwood, 
19«S  man-hours  per  standard  cord  of  wood  made  into  charcoal  and  recoverable 
chemicals;  fuelwood,  15^2  man-hours  per  standard  cord  made  into  split  wood 
and  delivered  to  consumers,  :  .     .    .   ' 

On  the  basis  of  this  Crossett  study,  the  man-hour  re.quirements  for  the  present 
understocked,  second-growth  stands  of  shortleaf- lob lolly  pine  west  of  the  Missis- 
sippi River  are  3«0  man-days  per  acre  per  year*  For  fully  stocked  stands,  h  man- 
days  per  acre  per  year  would  be  required. 

To  use  another  approach,  60,2  acres  of  well- stocked  and  well-managed  forest  land 
■wDi^ld  provide  full-time  employment  to  1  man,  and  10,0,00  acres  would  provide  full- 
. time  employment  to  166  men,  in  woods  and  manufacturing  plants,   '   '    .■  .. 

.•   ,  •:-.;  .-i'.-'  '  ,:  l;  PEDIGREED  PINE  FOR  NAVAL  S'JORSS  PRODUCTION       [' \"  "       * '  ""  V 

The  gum. naval. stores, industry  has  been  losing  ground  for  many  years,  with  pro- 
duction falling  from  a  peak  .of  ."750,000  units  in  1906  to  less  than  300,000  units 
in  19A3»  This  decrease  in  production  has  been  due  chiefly  to  the  increase  in 
competition  from  substitutes,  especially  mineral  spirits.  Market  conditions 
for  naval  stores  have,  of  course,  improved  since  the  beginning  of  the  war. 
Actually,  the  war- stimulated  demand  for  turpentine  and  rosin  has  been  so  great 
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that  every  effort  is  now  being  made  to  bolster  production  and  thus  avoid  a 
critical  shortage  of  these  essential  materials.  After  the  war,  however,  serious 
economic  ills  may  again  depress  this  |255  000,000-a-year  industry  unless  it  can 
compete  favorably  with  substitutes.  "    

Major  costs  in  naval  stores  operations  are  for  labor:   installing  cups  and 
gutters,  chipping  each  tree  weekly,  and. collecting  the  gum  at  frequent  intervals 
throughout  the  season  (March  to  October).  In  today's  scattered,  understocked 
stands  of  timber,  costs  of  operation  are  considerably  higher  than  they  were  in 
the  original  virgin  forests,  but  differ  little  from  crop  to  crop.  Consequently, 
costs  are  largely  dependent  upon  the  amount  of  gum  produced.  The  most  promising 
way  of  reducing-  costs,  therefore,  is  by  increasing  average,  gum  yields  per  tree. 

In'  19^2,  thd' Southern  Station  .started  work  on  the  development  of  extra-high- 
yielding  strains  of  naval  stores  pines.  This  seemed  the  most  economic  way  to 
permanently'  rejuvenate  the  naval  stores'  industry  which.,  in  normal  times,  sup- 
ports some  50,000  workers  and  dependents.  ^       ,. 

The  naval  stores  belt  was  searched  for. trees  of  exceptional  yielding  capacity. 
Of  the  thousands  of  trees  examined,-  12  were  eventually  found  which  produced  from 
2  to  3  times  as  much  gum  as  avoragvi  run-of-tho-vjoods  troos.  These  superior  indi- 
viduals were  selected  as  the  "foundation  sires"  of  the  highr-yi elding  strains  to 
be  developed. 

The  next  problem  was  to  multiply  t-heso- superior  trees  by  vagutativo  means,  such 
as  by  rooting  slips  or  cuttings  therefrom,  which  is  the  only. sure  way  of  trans- 
mitting the  high-yielding  characteristics  to  the.  offspring.  Southern  pines  had 
'hov^l*  before  been  propagated  vogotativcly,  .However,  with  the  aid  of,  plant 
hormone's  and  special  watering  techniques,  a,. few  cuttings  were  inducod  to  root. 
In^l9A3>  mvithods  were,  developed  for  ^rooting  .up  to  35  percent  of  all  cuttings, 
thus  treated.  Exporimohts  now  in  progress  give  promise  of  oven  bettor  .results. 
Research  in  propagao:  on  is'  being  pointed  toward  tho  development  of  vegetative 
techniques  which  will  be  practicable  for,  large-scale  use. 

In  an 'effort  to  produce  trees  of  even  higher  yielding  capacity  than  the  best 
found  in  nature,  a  controlled  breeding  program,  was  begun  in  i9A3>  using  selected 
superior  trees.  Pollen  from  these  trees  vias   introduced  under  carefully  con- 
trolled conditions  into' the  f  iale  flovjers  of  supwlor  trees,-  This  is  the 
process  by  which  ru'r^ber  yi'^l'.',  !>  ",haYe  been  doubled  ana  redoubled  in  the  last  25 
yeark.  The  odds  are  --^hat  th^'se  crosses  will  produce  individuals  superior  to 
either  parent  or  to  anything  likely  to  occur  in  nature. 

Plantations  established  with  stock  propagated  from  high-yielding  trees  should 
produce  at  least  twic6  as  much  gum  as  the  present  average  of  8.3  pounds,  per  tree 
or  190  barrels  per  crop.  Since  it  costs  no  more  to  work  good  than  poor  timber, 
a  yield  increase  of  this  magnitude  would  increase  net  profits  from,  t'cie   present 
average  of  |l.89C  per  6rop  per  season  to  an  estimated  |A-,950 — an  inci'.asa  of  l62 
percent,.  On  a  p>r.r--acre  basis.,  the  comparison  is  even  more  striking^  ch,iefly 
because  present  sta.nds  are  so  _under stocked  that  they  average  only  20  trees  per 
acv'-i.      OnevhurL(ir<^-"t-'<ies  to  the  acre  is  more  nearly  the  ri.o.- '.-red  number  from  the 
stanopomt  of  g-jp.   yi 'jlds  and  efficiency  of  operation.  It  is  estimated  that  with 
superior 'trees  jylahtod  100  to' the' aore,  the  net  income  per  acre  would  be  $y!^9.50, 
a?  compared"' to  the  present  average  of  13-78. 
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•  ■     COTTONWOOD  ■ 

Cottonwood  is  one  of  the  most  rapid-growing  forest  trees  in  the  South  and  also 
produces  valuable  lumber  with  a  wide  variety  of  uses.  It  grows  normally  in 
dense,  pure,  even-aged  stands,  mainly  on  sand  bars  and  flooded  areas  along  the 
Mississippi  River.  Following  cutting  at  20  to  50  years  of  age,  cottonwood  stands 
revert  to  more  tolerant  species;  reproduction  bf  these  stands  by  natural  means  is 
decidedly  unpromising.  Because  of  its  high  potential  increment  (800  bd.ft,  per 
acre  per  year) ,  information  as  to  its  regeneration  habits  is  in  present  demand. 

A  project  in  bottomland  hardwood  management  has  been  under  way  since  1939,  in 
cooperation  with  the  Mississippi  Agricultural  Experiment  Station.  A  study  of 
cottonwood  planting  methods  has  been  a  major  part  of  this  research  project.  In 
August  19/i.3j  a  summary  of  results  was  published  as  Bu3.1;itin  391  of  the  Missis- 
sippi Agricultural  Experiment  Gtation,  "Planting  Cottonvjood  on  Bottomlands." 
This  bulletin  describes  nursery  and  planting  practices  for  this  important 
hardwood  species. 

COOPERATING'  BUKEAUS 

INSECTS  AFFECTING  FORESTS  MD  FOREST  PRODUCTS 
(Bureau  of  Entomology  and  Plant  Quarantine) 

Termite- proofing  of  Buildings  in  the  War  Construction  Program 

Experiments  on  the  effects  of  temperature,  ventilation,  humidity,  soil  moisture, 
and  the  presence  of  wocfd  debris  on  tho  building  of  shelter  tubes  over  foundations 
by  subterranean  termites  have  been  completed.  Soil  moisture  was  found  to  be  the 
most*-  important  factor;  it  can  be  controlled  to  a  large'  degree  by  drainage  and 
ventilation.  A  study  of  the  moisture  content  of  foundat?..on  tijnbers  indicated 
that  such  timbers  usually  have  a  moisture  content  equal  i'6   that  of  air-dried 
wood;  in  consequence  ventilation' requirements  have  been  rowpred.  The  most  ef- 
fective type  of  metal  termite  shields  for  use  over  foundations  has  been  deter- 
mined; these  can  be  used  advantageously  to  supplement,  other  methods  of  good 
construction  in  protecting  buildings. 

Where  buildings  are  already  infested  with  termites,  large-scale  tost^  of  soil 
poisons  applied  in  the  soil  surrounding  foundations  have  shown  that  several 
chemicals  are  effective  whero  untreated  wood  or  other  cellulose  materials  are 
removed  from  contact  with  the  ground. 

Since  wood  is  a  critical  structural  war  material  used  extensively  in, the  con- 
struction of  barracks  and  storage  doposts,  many  of  which  are  located  in  the 
tropics,  it  is  essential  to  prolong  its  life  as  far  as  possible.  A  recent 
publication  (TJ.S.D.A.  Circular  No.  683)  recommends  several 'wood  preservatives 
for  use  in  tho  construction  of  war  housing,  wooden  bridges,  and  wooden  vessels 
in  tho  tropics. 

Protection  of  Forest  Products  and  Fabrics  Nooded  for  the  Vil'ar 

Simple  and  cheap  chemical  dips  have  boon  recommended  to  protect  susceptible  green 
hardwood  lumber  from  attack:  by  Lyctus  powder-post  beetles  which  cause  serious 
damage  to  shipbuilding  and  aircraft  lumber,  implement  handles,  gunstock  blanks, 
wooden  artillery  wagon  wheels,  and  other  military  equipment  in  storage.  Much 
material  shipped  under  "lend-lease"  is  being  inspected  and,  where  necessary, 
those  vitally  needed  supplies  are  being  given  remedial  treatments. 
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Several  chemical  sprays  have  been. developed  for  use  in  protecting  green  logs 
and  lumber  J  such  as  those  used  in  the  manufacture'' of  boats  and  aircraft  and 
for  naval  life  rafts,  from  serious  injuries  caused  by  pinworm  or  ambrosia 
beetles.     ,   -  -   ,  -        >       .    . 

Cooperative  tests  of  cotton  fabrics  used  in  clothing,  cartridge  belts,  firehose, 
tents,  and  sandbags  have  demonstrated  that  certain  copper  compounds  afford  pro- 
tection from  termites  as  well  as  from  mildew  and  decay i 

Data  are  being  supplied  currently  to^ military  and  civilian  Government  officials 
•on  the  identity,  distribution,  habit'g,  ecologi6al  requirements,  and  seriousness 
of  damage  caused  by  termites  in  several  areas  of  the  present  global  war. 

.      •''■     :•'  'DISEASES  OF  FORESTS  AND  FOREST  PRODUCTS        •  ■  •   :  ■-' ■ 

{Bureau  of  Plant  Industry) 

The  19i^3  program  in  pathology  consisted  mainly  of  war-related  problems  in 
products  pathology  and  certain  phases  6t   the  pine  rust  project  that  have  a 
bearing  on  post-war  forest  management  problems. 

Extensive  field  testing  of  cheMcal  mixtures  6ont fining  mainly  noncritical  borax 
was  continued  to  determine  their  suitability  for  stain  control  on  southern  lum- 
ber. Mixtures  containing  as  little  as  ^  pound  of  Lignasan  or  1  pound  of  Dowi- 
■cide  G  or  Santobrite- and  10  pounds  of  botax  per  50  gallons  were  found  to  be 
generally  satisfactory  on  pine  and  hardwosds.  Mixtures  containing  Dovjicides  H 
or  P  and  borax  were  effective  for  controlling  log  stain  in  hardwoods  butj  as  with 
Lignasaii  and  Dowicide,' were  not  effective  when  beetle  damage  was  appreciable. 

Further  examinations  were  made  of  Army  training  planes  to  determine  if  factors 
exist 'that > might  lead  to  early  d6cay.  A  number  of  Latin  American  woods  that  are 
being  used  in  emergency  construction- were  placed  under  test  to  determine  their 
relative  durability.  » 

Studies  of  the  rust  problem  on  southern  pines  wete  continued.  With  reference  to 
the  practicability  of  spray  control  of  the  disease  in  forest  nurseries,  it  was 
shown  that  inoculum  infective  to 'pines  may  be  produced  on  oak  leaves  in  a  minimum 
of  7  days  after  aeciospore  inoculation.  The  seasonal  duration  of  the  stage  of 
the  rust  infective  to-  pines  lasted,  in  1943f  from  the  middle  of  April  to  the 
middle  of  June,  in  south^^^rn  Mississippi. 

Pruning  of  cankered  branches  reduced  losses- in  slash  pine  plantations,  but  should 
be  dona  before  the  cankers  reach  the  stem.  Excision  of  stem  cankers  to  save  c...e'\~ 
lings  is  of  doubtful -value,  as  the  devolopmont '  of  stem-prunod  seedlings  is  rG-l.ar.l- 
od' in  proportion  to  the  amount  of  foliage 'rimoved.  To  tost  differences  in  sus- 
-coptibility  to  t,ho  fusiform  rust  botwoon  strains- of  slash  pine  from  different 
geographic  sources,  slash  pino  seed  from  5  States  (South  Carolina,  Georgia, 
Alabama,  Mississippi,  and  Louisiana)  wore  sown,  and  the  seedlings  will  bo 
■planted  early  in  19A^.  '         ..    ,   - 

•    .  -   •    ,;  .   .-■■■■      .       :    FOREST  BIOLOGY   ' 

■-       ••      (Fish  and  Wildlife  Sorvlco)" 

Because  of  transportation  difficulties,  field  work  was  largely  curtailed  through- 
out 1943,  and  activities  confjnod  to  the  preparation  of  a  detailed  report  on  the 
bird-life  of  -the  Mississippi  Gulf '  Coast ,  based -on  S.yoars'  records.  When  pi.b-- 
lishod,  this  will  be  the  first  comprehensive  report  on  the  birds  of  Mississipp?.. 
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Forest  Expt»  Sta.  22  pp.  Aug.  15,  19A3.  Excerpt  in 
The  Forest  Farmer  3  (1):-  6.  Oct.  1943.  Published  under 
title:   "Research  men  issue  fire  bulletin.'*'' 

Farm  forestry  as  a  supplemental  enterprise.  Published 
as  a  chapter  in  "Adjustments  in  farm  organization  for  in- 
creasing farm  income  in  Hempstead  County."  By  Trimble  R, 
Hedges  and  M.  W.  Slushfer,  Ark.  Agro  Expti"Sta»  Bui.  4A2. 
Pp-.  59-72.  June  1943* 

Pruning  practices  in  open-grown  longleaf  pine  in  relation 
to  growth.  Jour.  Forestry  41  (3):  174-179.  -Mari  1943. 

Planting  cottonv\food  on  bottomlands.  Miss.  Agr.  Expt. 
Sta.  Bui,  391.   18  ppi  1943.  Mississippi  Farm  Research 
6  (12) :  3-5.  Dec.  1943. 

Management  of  ldblt>lly  pine.  Comments  on  Prof .  H.  H. 
Chapman's  bulletin  entitled  "Management  of  loblolly  pine 
in  the  pine-hardwood  region  in  Arkansas  and  in'Loui^siana 
west  of  the  Mississippi  River."  Yale  Univ. ,  School  • 
Forestry  Bui,  '49.  -'vToiir.  Forestry  4I  (10):  722-726. 
Oct.  1943. 

Trees,  grass  and  cattle  in  the  Gulf  States.  South. 
Lumberman  I67  (2105):  171-173.  Dec.  15,  1943*  Excerpt 
in  Mississippi  Forests  and  Parks  9  (8):  I2-I3.  Dec,  1943.| 

Results  of  commercial  acid- stimulation  tests  under  1942 
naval  stores  conservation  program.  The  AT-FA  Jour. 
5  (10):  8-9.  July  1943.  Naval  Stores  Rev.  53  (15): 
8,  10,  12.  July  10,  1943. 

The  little  fellow  and  the  1942  lum.ber  cut  of  the  Lower 
South.  South.  Lumberraan  I67  (2105):  159-l60.  Dec.  15, 
1943*  Excerpt  in  Mississippi  Forests  and  Parks  9  (8): 
5.  Dec.  1943. 

Forty  acre  woodlot  nets  #3.31  per  acre  under  management, 
The  Forest  Farmer  3  (2):  1,  3,  Nov,  1943«  Continued: 
The  Forest  Farmer  3  (3):  3,  Dec.  1943'  Under  title: 
"Curry  gives  detailed  methods  of  securing  high  annual 
yields." 

Selection,  propagation,  and  breeding  of  high-yielding 
southern  pines  for  naval  stores  production.  Jour. 
Forestry  41  (9):  686-687.  Sept,  1943.  '■ 
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America.  New  Orleans  Port  Record  1  (6):  13-15. 
Feb.  19^3.   .    ;....'    ■  ■  •  • 
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No.  10/^.  Southern,  Forest  E?:pt.  Sta.  12  pp.  Feb.  1, 
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Mississippj.,»s  forests  and  the  future.  Delta  Council 
Nev;s  A  (3):  1,  3.  Jan.'  21,  19^3* 

Southern  forest  opportunities.  Ames  Forester  3I:  7-^K» 
19^3. 

The  South 's  forest  frontier  and  the  war.  Social  Forces' 
21  (A);  397-405.  May. 1943-  •.,:■ 

Taxation  on  Florida  forests  in  1942.  26  pp.  Mimeo. 
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Forestry  development.  Published  as  a  chapter  in 
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Resources  Planning  Board.  Pp.  82r91.  1942. 
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What  is  n«w  in  chemical  -stimulation?  The  AT-FA  Jour. 
5  (4):'8-9.  Jan.. '1.943.  : .0--        - '  •'' 


Chemical  stimulation  tr.v3a.tmGnt.6  recommonded  for  1943 
operations.  Naval  Stores  Rev.  .52  (46)  ;  ,8',' J-'O."'"' FebV  I3, 

1943-     "  .'  ^     ■     '  ','i.\    '  r:    - 

■  Whero  are  we  now?.  South.  Lumberman  I67  (2IO5) :  ^237--238. 
Dec.  15,  I943f   ■   .   .  ,  ;'•"'-' 
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